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PREFACE. 


WT’ITHIN  the  laft  eight  or  nine  years  I haVe 
frequently  offered  my  fentiments  to  the 
public  on  various  philofophical  fubjefls.  I have 
rejeded  the  commonly  received  opinions  on  the 
general  principles  and  operations  of  nature,  be- 
caufe  they  are  abfurd ; but  I have  never  reje(fl:ed 
them  without  firft  of  all  proving  that  they  are  fo. 
I have  propofed  the  principles  upon  which  I 
have  founded  my  own  theory,  but  not  without 
proving,  as  far  as  the  nature  of  the  fubjedl  wilb 
admit,  that  thofe  principles  do  adually  exift  ; and 
the  laws  by  which  they  are  regulated  are  deduced 
from  fads  which  nature  every  moment  prefents 
to  our  view. 

/ 
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That  the  chemical  doArines  of  M.  Lavoifier, 
and  the  elcdtrical  theory  of  Dr.  Franklin,  are 
founded  on  ahfurd principles^  and  are,  therefore, 
erroneous,  I have  proved  by  fuch  argiir^enis  as  I 
do  not  for  a moment  hefitate  to  aflert,  are  abfo- 
liitely  conclufive  ; whatever,  therefore,  may  be 
the  fate  of  my  own  theory,  theirs,  to  a certainty, 
nre  falfe.  With  refpedi;  to  my  own  principles,  I 
feel  as  confident  of  their  exiftence  as  of  my  own  ; 
how  far  I have  fucceeded  in  developing  the  lazvs 

by  which  they  are  governed  is  another  matter  ; — 

\ 

many  of  my  conjedfures  may  be  erroneous,  and 
much  remains  to  be  difeovered.  Confidence, 
however,  may  be  mifplaced  ; and  I have  all 
along  declared,  and  ftill  declare,  that  I would 
not  for  a moment  hefitate  to  abandon  both  my 
theory  and  principles  were  they  once  proved  to  be 
fallacious* 

That  the  theories  of  Dr.  Franklin  and  M.  La- 
voifier  are  generally  adopted  is  granted  ; but,  that 
is  no  proof  that  they  are  either  true  or  rational. 


Reafon  never  was,  nor  now  is  neceflary,  to 


( V ) 


cftablifli  an  opinion ; witnefs  the  number  of  doo 
trines  which  have  been  advanced,  embraced,  and 
forgotten  ! neither  is  the  general  aflent  of  a mil- 
lion any  proof  of  veracity,  for  no  opinion  is  too 
ahfiird  to  want  converts,  as  is  evident  in  philofophy 
as  well  as  nlmon, 

o 

When  I read  in  a modern  publication  of  ce- 
lebrity, that  venous  blood  attrads  oxygen  from 
the  azote  of  atmofpheric  air,  and  in  the  next 
paragraph  that  azote  attrads  oxygen  from  blood, 
without  any  reafon  why  or  wherefore,  can  I call 

I 

it  philofophy  ? Surely  not — the  affertions  mani- 
feftly  contradid  each*  other,  and  the  theory 
which  refts  upon  fuch  principles  and  explana- 
tions, appears  to  me  rather  contemptible  than  fatif- 
fadory. 

When  I am  told  that  the  brain  fecretes  the 
eleElric  fluids  and  that  the  tranfmiffion  of  a por- 
tion of  the  eledricity  to  any  particular  nervous 
fibre,  caufes  the  mufcle  to  which  it  is  diftributed, 
to  ad — what  am  1 to  underftand  ?— -The  fame 
philofopher  as  being  of  the  Franklinian  fchool-r 
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allows  tliat  the  brain  cannot  communicate  its 
pofitive  eledlricity  to  a mufcle,  unlefs  that  muf- 
cle  be  negative  : the  will,  then,  inftead  of  tranf- 
mitting  eledricity  from  the  brain,  muft  a6f  upon 
the  mu/cle  by  rendering  it  negative,  and  then  the 
cleiflric  fluid  of  the  brain  ruflies  to  the  mufcle  to 
reftore,  the  equilibrium  : — but,  when  the  mufcle 
was  not  in  aclion,  it  had  its  ufual'  proportion  of 
eledlric  power  ; how  did  the  will,  then,  difpofe 
of  that  natural  eledtric  power  when  it  rendered 
the  mufcle  negative  ? — in  fliort,  the  opinion  is 
prepofterous ! — The  powers  of  the  brain  and 
nerves  cannot  be  in  an  eleElric  Jiate ; for  it  is  an 
undoubted  fadt  that  the  nerves  are  condudlors  of 
eledlricity,  and  that  the  eledlric  fluid  communi- 
cated to  any  part  of  the  common  trunk  of  a 
nerve,  will  affedl  every  fibre,  and  will  excite 
every  terminating  branch  of  that  nerve ; — but 
the  voluntary  adt  of  the  mind  can  tranfmit  its 
power  to  one  fingle  mufcle  alone,  though  the 

nerves  connedted  with  ten  thoufand  other  muf- 

■> 

cular  fibres  were  colledled  into  the  fame,  bundle 
fo  as  together  to  conftitute  one  nerve. 
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When  I am  afTiired  that  the  blood  by  circuk- 

« 

ling  through  the  arteries  to  a mufde,  returns  by 
the  veins,  loaded  with  powdered  charcoal,  can  1 
avoid  afking  how  and  where  it  acquired  its  char- 
coal ? — And  when  I am  told  that  the  charcoal 
thus  mixed  with  the  venous  blood,  combines 

I 

with  oxygen  gas  in  the  lungs,  and  forms  fixed 
air, — can  I avoid  being  ftruck  with  the  fingula- 
rity,  that  fim pie  charcoal  can  combine  with  oxy- 
gen gas  in  the  lungs,  at  the  temperature  of  96% 
when  charcoal  out  of  the  lungs  might  be  expofed 
to  the  fame  air  to  eternity,  without  producing 
fixed  air,  unlefs  a much  greater,  degree  of  heat 
were  employed  ! — the  charcoal  in  the  lungs,  then, 
cannot  be  in  the  fame  fate  as  the  charcoal  out  o£ 
the  lungs ; and  fome  principle  or  caufe  is  over- 
looked, which  renders  the  antiphlogidic  doc- 
trine lame,  imperfed,  and  unfatisfadory. 

When  I am  gravely  informed,  that  the  air 
which  almoft  inftantly  congeals  the  blood  of  the 
hardy  Siberian  himfelf,  is  formed  of  999  parts 
out  of  the  1000  of  pure,  genuine,  elementary 
Fire,  can  I tell  which  die  mofl:  to  admire, — the 


V 


ahfiird  fancy  of  the  firfl:  conceiver  of  fucli  an 
idea,  or  the  wonderful  credulity  of  the  multitudes, 
who  fwallow  the  abfurdity  as  they  do  the  gof- 
pel!— 

/ \ 

When  I read,  in  every  periodical  work,  from 

the  Tranfadiions  of  the  Royal  Society,  down  to 

the  humble  Review,  that  the  proud  diamond  itfelf 

is  nothing  more  than  cryftallized  charcoal, — 

% 

what  can  I add — but,  that  when  the  readied 
and  bed  method  of  thus  oyjlcdlizing  charcoal, 
is  clearly  pointed  out,  I will  confefs,  that  the 
difcovery  is  as  brilliant  as  it  is  now  wonderful ! 
wonderful ! wonderful  1 

According  to  the  antiphlogidic  fydem,  car- 
bon, azote,  and  hydrogen,  are  three  diftind: 
principles ; but  as  each  of  them  is  capable  of 
cambimng  with  the  add  principle  and  of faturatlng 
it,  more  or  lefs  completely  ; and  as  they  are  mu- 
tually convertible  into  each  other,  as  is  too  well  , 
known  to  the  antiphlogidians  to  need  infifuing 
upon,  I hefitate  not  to  affirm,  that  they  are  one 
and  the  fame  principle,  in  diderent  dates  of  pu- 
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rky,  with  refpe<5l  to  the  admixture  of  other  mat- 
ters, and  with  different  proportions  of  the 
power  by  which  they  are  rendered  atmofpheric ; 
and  that  principle  I diftinguifh  by  the  name  ot 
the  alkaline  or  the  antacid  principle;  which, 
therefore,  includes  both  carbon,  azote,  and  hy- 
drogen.'— III  chemiftry,  thofe  diftindions  are 
ufeful ; but  as  my  prefent  fubjed  does  not  re- 
quire  the  fpecification  of  the  peculiar  ftates  of 
the  antacid  principle,  the  general  term  alone  is 
employed  in  the  following  trad. 

But  to  confider  all  the  abfurditles  and  contra- 
didory  conclufions  of  the  antiphlogiftic  doc- 
trine, would  be  an  unneceffary  repetition  of 
what  I have  already  more  fully  accomplifhed. 
That  it  is  puerile  and  unphilofophical^  I afferr, 
without  the  moft  difiant  fear  of  contradidion  ; 
and  that  the  Franklinian  dodrine  of  eledricity  ^ 
is,  if  pbflible,  ftill  more  ahfurd^  I have  proved  to 
a demonftration,  on  former  occafions , and 
have,  repeatedly,  called  upon  its  admirers  to 
defend  it — but  in  vain. 


b 
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As  the  fubjed  of  this  trad  is  chiefly  phyfio- 
logical,  I cannot  refufe  myfelf  the  gratification 
of  acknowledging  how  much  I feel  myfelf  in- 
debted to  my  firft,  great,  teacher,  the  juftly 
celebrated  Dr.  Monro,  profeflbr  of  anatomy  at 
Edinburgh.  The  extent  of  his  knowledge, 
the  folidity  of  his  judgment,  and  the  penetra- 
tion of  his  difcernment,  imprefled  my  mind 
with  that  profound  refpeEi  which  I (hall  retain 
while  I have  recolledion. 

Neither  can  I forget,  nor  recoiled  without 
cheerfully  confefling  the  many  obligations  that  I 
think  myfelf  under  to  Mr.  Cruikfliank.  His 

I 

ledures  were  replete  with  information,  his  wifli 
to  infirud  was  equal  to  his  well-known  abilities 
as  a teacher,  and  his  liberality  in  colleding  in- 
formation from  every  fource,  was  not  lefs  con- 
fpicuous  than  his  readinefs  to  communicate  it. 

For  the  late  celebrated  Dr.  Hunter  my  efteem 
is  fincere  and  unabated  ; his  pleafing  manner,  fo 
much  his  own,  of  rendering  his  fubjed  intelli- 
gible to  every  capacity,  could  not  fail  of  afford- 
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ing  me  many  advantages  which  I am  proud  to 
acknowledge. 

There  are  fome  few  philofophical  characters, 
for  whom,  though  unknown,  I have  that  re- 
fpedt  which  is  fo  juftly  their  due;  and  to  whom 
I (hall  take  the  liberty  of  prefenting  this  little 
ti'aCt,  as  a teftimony  of  that  efteem  which  I feel 
for  men  of  fcience  and  Uberalityy  howfoever  they 
may  differ  from  me  in  opinion : the  perufal  may 
afford  them  an  hour’s  amufement,  and,  although 
I expeCt  no  converts,  fomething  may,  pethaps, 
occur,  which  may  excite  their  attention,  and 
lead  to  future  improvements. 

Upon  a fubjeCt  like  this,  much  muil  be  left 
to  conjecture ; and  plaufibility  muft  ftand  in  the  ’ 
place  of  demonftration ; it  being,  perhaps,  as 
impoffible  to  demonftrate,  by  diffeCtion,  the  va- 
rious ftruCture,  connexions,  and  exaCl  organiza- 
tion of  the  brain,  as  it  is  by  the  powers  of  optical 
fcience,  to  deteCt  the  intellectual  powers  them- 
felves,  in  the  aCt  of  thinking. 


b 2 < 


( xii  ) 


Strongly  convinced  as  I am  of  the  value  of 
experiments,  I ftill  am  equally  convinced,  that 
diligent  attention  and  accurate  reafoning  are 
equally  necelTary,  without  which,  experiments 
are  labour  in  vain. 

As  no  hmple  experiment  can  fhow  why  the 
heart  conftantly  beats — how  the  eye  fees — or  the 
brain  perceives  and  reafons — I have  ventured  to 
collecl  what  fa61:s  have  come  to  my  knowledge, 
and  from  thofe  fads  I have  endeavoured,  by  rea- 
fon  and  analogy,  to  inveftigate  the  reft,  as  far  - 
as  the  limited  powers  of  my  mind  have  been 
'able,  direBly^  and  extemporaneoujly  to  proceed. 

I have  in  no  cafe,  that  I know  of,  made  un- 
fair ftatements,  or  drawn  unwarrantable  conclu- 
fions ; neither  have  I propofed  one  new  princi- 
^ple,  jdea,  or  explanation,  without  giving  the 
reafon  why,  nor  without  being  led  to  do  fo,  by 
fuch  previous  arguments  and  reafons,  as  appeared 
-to  me  fatisfadory  at  the  time. 

• t ' 

"I  by  no  means,  however,  offer  this  as  a finifhed 


work  upon  the  fubje<5t ; the  - refult  of  tiventy 
years  mature  deliberation  : — on  the  contrary,  I 
declare,  candidly,  that  it  was  begun  upon,  merely 
as>  a winter-evening’s  amufement, . and  ' finijhed 
in  lefs  than  twke  that  number  of  evenings, 

I pretend  to  no  order,  or  method,  but  what 
fpontaneouHy  arofe  in  the  profecution  of  my  fub- 
jedi  ; nor  to  any  elegance  of  language,  or  choice 
of  terms, — thofe  expreffions  only  being  employed 
which  arofe  fimultaneoufly  with  the  ideas. 

( 

In  fa(5t,  I honefUy  confefs  that  I think  and 
write  merely  for  my  amufement — and  as  I have 
no  expedtations  of  making  converts  to  my  pecu- 
liar opinions,  I by  no  means  feel  difpofed  to  con- 
vert amufement  into  labour^  by  the  drudgery  of 
£orreEling  and  tranfcriblng. 

*^s,  however,  many  of  the  ideas  in  this  tradl 
ocezneWy  I prefent  them  undigefted  and  extempo- 
raneous as  they  are,  to  thofe  few  who  have  capabk 
lity  to  underftand,  and  liberality  to  confider  them 
V impartially.  If  they  have  inclination  to  attend  to 
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the  fubjed:,  my  wifti  is,  that  they  may  meet  with 
fomething  worthy  of  their  attention  ; — fomething 
which  may  tend  to  the  improvement  of  fcience 
— fomething  which  may  render  their  labour  not 
in  vain. 


• A 
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by  the  Reviewers  on  the  Author’s  former  Writings.  8vo. 
4j.  Boards.  1795- 


7.  On  the  COMPOSITION  and  PROPERTIES  of  WATER  : 
With  an  Explanation  of  the  Manner  in  which  it  aCfs,  or  is  aCIed 
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ent Reviewei^s  on  the  Author’s  preceding  Tradt.  8vo.  45. 
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PHYSIOLOGY. 


SECTION  I. 

I ' 

I 

A general  view  of  the  fyftem  of  the  human  body, 

-l.  '^JpHE  human  body  is  formed  of  folids 

and  fluids,  of  different  degrees  of 
/ • 

flrmnefs  and  confiftency ; and  of  different  pro- 
parties ; as  being  compofed  of  different  princi- 
ples in  various  proportions,  and  modes  of  com- 
bination and  arrangement. 

2.  The  more  folid  parts  are  the  bones ; thefe 
give  form  and  ftrength,  and  confikute  the 
bafis  to  which  the  fofter  parts  are  attached  ; and 
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by  which,  parts  of  the  greateft  importance  arc 
defended. 

3.  The  matter  generally  employed  in  forming 
and  conneding  the  parts  together,  is  (imply 
fibrous  or  membraneous ; of  this  the  velTels,^ 
necefifary  in  the  fyftem,  are  in  a great  meafurc 
compofed ; and  by  it  parts  of  different  kinds 
are  conneded  together,  in  variety  of  combina- 
tions. 

4.  The  adions  or  peculiar  fundions  of  the 
fyftem,  however,  chiefly  depend  upon  the 
brain  and  nerves;  the  heart  and  blood-veffels ; 
and  the  moving,  or  mufcular  fibres. 

5.  The  brain  and  nerves  conftitute  the  mod 
refined  and  wonderful  part  of  the  general  fyf- 
teni.  They  are  conneded  together ; or,  per- 
haps, the  nerves  are,  in  general,  merely  pro- 
dudions,  or  elongations  of  the  brain,  from 
which  they  proceed,  as  from  a common  centre ; 
for  the  purpofe  of  conveying  the  energetic  influ- 
ence of  the  brain  to  diftant  parts ; where  that 
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influence  is  neceffary  to  produce  the  fundions 
of  the  parts  to  which  they  are  diftributed,  or 

for  the  purpofc  of  communicating  impreffions 

/ ^ 

made  on  the  nervous  extremities  to  the  brain,  • 

6.  The  heart  and  blood- veffels  are  the  next 

t 

important  part  of  the  fyftem.  The  heart  is  the 
centre  from  which  the  blood-veflels  proceed,  or 
to  which  they  tend ; — and  the  arteries  are  fo 
contrived,  as  to  tranfmit  the  blood  to  the  mofl; 
diftant  parts,  where  its  influence  is  required  to 
aflill  in  the  peculiar  fundions  of  thofe  parts ; 
while  the  veins  convey  it  back  to  the  heart, 
after  its  influence  has  been  imparted. 

7.  The  mufcular  fibres  are  equally  nccefTary 
in  the  fyftem  as  the  former;  for  they,  alone, 
poflfefs  the  power  of  motion,  or  contradion ; 
and,  confequently,  without  them  an  univerfal 
inertia  would  prevail,  and  the  body  would  be 
an  immoveable,  inadive  mafs. 

8.  The  brain  and  nerves  are  the  only  fentient 
parts  of  the  fyftem.  Impreffions  made  upon 
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the  nerves,  when  fufEciently  powerful  to  excite 
the  attention  of  the  intellectual  powers  of  the 
brain,  conftitute  fenfations;  the  affection  of 
the  nerve  being  eommunicated  to  the  brain,  if 
nothing  obftruCts  its  courfe. 

9.  The  nerves  arc  an  effential  part  in  the 
conftruftion  of  the  mufcular,  or  contracting 
fibres  of  the  body  ; for  without  their  prefence 
and  agency,  mufcular  fibres  are  inactive. 

10.  The  heart  itfelf  is  a mufcle;  and  the 
extremities  of  the  blood-veffels  are  alfo  mufcu- 
lar.  The  heart  contains  a number  of  blood- 
vefTels  in  its  ftruCturej  and  the  mufcular  acti- 
vity of  a part,  or  of  the  whole  fyflem,  greatly 
depends  upon  the  prefence  of  blood;  there- 
fore, the  blood  is  requihte  to  mufcular  aCtion; 
and,  confequently,  the  blood-veffels  are  an  ef- 
fential part  in  the  compofuion  of  mufcular 
fibres. 

11.  Mufcular  fibres,  therefore,  require  both 

/ 

nerves  and  blood-vefiels  in  their  conftruCtion. 
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'll.  But,  a fnufcle,  though  formed  of  nerves 
and  blood-veflelsj  cannot  a6t  without  the  pre- 
fence  of  blood ; neither  will  the  voluntary 
mufcles  a6V,  although  blood  be  circulating 
through  them,  without  the  influence  of  the 
nerves  : — confequently,  a mufcular  fibre  has 
both  nerves  and  blood-vefl'els  in  its  flrudture; 
and  its  adlion  depends  upon  the  flow  of  blood 
by  thefe  veffeh,  and  of  the  nervous  influence 
by  the  nerves;  by  the  conjoint  influence  of 
which  blood  and  nervous  energy,  the  mufcular 
fibre  is  made  to  contract. 

t 

From  thefe  confiderations  then  we  may  con- 
clude— 

I ft.  That  the  brain  and  nerves,  and  the 
heart  and  blood- veflTels  are  the  chief  fources, 
of  all  the  powers,  by  which  the  different  func- 
tions of  the  fyftem  are  produced. 

ad.  That  the  nerves  and  blood-veflels  are  ef- 
fential  parts  in  the  conftrudion  of  mufcular 
•fibres. 
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3d.  That  the  energetic  powers  of  the  nerves^ 
co-operating  with  the  blood  of  the  fanguiferous 
veffels,  caufe  the  mufcular  fibres  to  contra(5l 
and, 

4th.  That  all  the  adions  of  the  body  are 
produced,  conjointly  by  the  nervous  and  fan- 
guiferous fyftems,  imparting  the  influence  or 
fluids  they  convey  to  the  mufcular  fibres,  into 
whofe  compofition  they  enter. 


>#  • 


SECTION  II. 


On  the  brain  and  nerves ; and  on  the  heart  and  fan* 
guiferous  vejjels,  with  the  blood  which  they  convey. 


ana  cereoellum.  They  are  dillin^ 
portions ; differently  conftrnfled  and  fituatcd ; 
but  wonderfully  and  intimately  conneded  toge- 
ther, 

2.  The  cerebrum  and  cerebellum,  conjointly, 
form  the  medulla  oblongata;  the  medulla  fpi- 
nalis,  and  every  nerve  in  the  body ; fo  far  as  it 
is  poffible  to  be  afcertained. 

3.  It  is  reafonable  then  to  conclude,  that  the 
nerves  of  the  cerebrum  are  eflentially  different 
in  their  nature,  or  general  properties,  from  thofe 
of  the  cerebellum ; confequently,  that  the  influ- 
ence, of  whatever  kind,  or  nature  it  may  be. 


compofed  of  the  cerebrum 
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which  is  conveyed  by  the  nerves  of  the  cere- 
bniiTij  is  effentially  different  from  that  tranfmitted 
by  the  nerves  of  the  cerebellum  ; for,  if  the 
nerves  of  both  cerebrum  and  cerebellum  were 
of  the  fame  nature,  and  conveyed  an  influence 
cxadly  fimilar  in  its  powers  and  properties,  there 
could  be  no  reafon  given  why  they  are  thus  de- 
rived from  diftindt  origins,  and  fo  carefully  dif- 
tributed  to  every  part  from  each  origin. 

4.  The  fanguiferous  fyftem  is  peculiarly  def- 
tined  to  convey  the  blood  ; which  is  as  neceffary 
in  the  operations  of  the  fyftem  as  the  influence 
of  the  nerves  is. 

5.  The  blood  is  not  an  homogeneous  fluid 
it  muft  be  formed  of  thofe  things  which  are  ne- 
ceffary, effentially  neceflary^  to  fupport  life ; and 
thofe  effential  requifites,  are  diredUy  the  reverfe 
of  each  other,  in  their  general  properties. 

6.  One  thing  indifpenfably  neceffary  to  the 
fupport  of  life,  is  air ; atmofpheric  air ; or  rather 
the  pure  air  in  the  atmofphere.  The  other  ef- 
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fciliial  requifite  is  food — if  cither,  or  both  of  the(fc^ 
be  wanting,  the  fun<5lions  of  the  fyftem  ceafe,. 
and  death  enlbes : if  air  be  withheld,  life  is  very 
foon  deftroyed ; if  food  be  denied,  death  is 
equally  certain  as  the  confequence^  but  at  a more 
protradied  period. 

7.  Air  without  food,  cannot  long  fupport  the 
vital  powers ; neither  can  food  without  air  : con-i 
fequently,  they  are  eflentially  different  from  each 

k 

other  in  their  properties  and  nature. 

8.  What  then  is  the  leading  property  of  the 
air,  fo  neceffary  to  fupport  life  ? There  are  dif- 
ferent kinds  of  air ; but  it  is  the  pure,  vital,  de- 
phlogifticated  or  oxygen  gas,  or  air,  alone  which" 
is  required ; becaufe  .thofe  kinds  of  air  which 
contain  it  in  the  greateft  purity  and'  proportion, 
are  the  moft  falutary;  and  thofe  fpecies  of  air, 
which  do  not  contain  it,  arc  deftrudfivc,  or  at 
leaft  cannot  fupport  life. 

•4t 

9.  It  is  then  oxygen,  or  the  acid,  or  acidify- 
ing principle,  in  the  .ftate  of  air,^  which  is  one 

e 
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cffential  requifitc  j without  which  life  cannot  be 
fupported, 

10.  What  is  the  other  principle,  which  mnft* 
be  of  a different  nature,  (5  ,)  which  is  equally 
neceffary  to  fupport  the  life  of  an  animal  ? It  is 
obtained  from  food  of  different  kinds ; chiefly 
vegetable,  animal,  or  produced  from  one  or  both 
of  them  ; and  its  fpecific  properties  may  be  the 
bed  afcertained,  by  cohfidering  what  it  is  which 
affords  the  mod  fpeedy  and  evident  fupport  to 
the  powers  of  life,  when  taken  into  the  damach. 

11.  We  know  then  that  wine  and  fpirituous 
liquors  produce  the  mod  fudden  and  invigorating 
effeds  upon  the  domach.  Spirituous  liquors  . 
evidently  contain  an  antacid  or  alkalefcent  prin- 
ciple ; becaufe,  if  ardent  fpirits  or  alcohol, 
which  is  the  mod  pure  and  potent,  be  expofed 
to  the  adion  of  pure  air,  or  oxygen  gas,  and  • 
accended ; the  air  will  lofe  its  aeriform  date ; 
the  alcohol  its  fpirituous  qualities  ; and  water 
will  be  the  refult  of  their  combination  : — but 

know  that  pure  air,  or  oxygen  gas,  is  formed  ' 
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of  the  acidifying  principle;  we  know  that,  in 

t 

many  cafes,  when  it  is  deprived  of  its  aeriform 
ftate,  it  conftitutcs  an  acid  ; therefore,  as  it  is  de- 
prived of  its  aeriform  ftate  by  combuftion  with  al- 
cohol, and  with  it  forms  a fluid  which  has  no  aci- 
dity ; it  is  evident,  that  the  bafis  of  the  alcohol 
faturates  the  oxygen,  or  acidifying  principle  of 
the  air  ; and  muft  therefore  be  of  an  antacid  or 
alkalefcent  nature* 

t 

12.  Alcohol  and  vitriolic  ether  afford  ip^mcr- 
diate  fupport  or  excitement  to  the  fyftcm  when 
taken  into  the  ftomach  ; and  they  are  little  dif- 
ferent from  inflammable  air,  or  hydrogen  gas ; 
as  is  very  evident  from  their  being  eafily  con- 
verted into  inflammable  air;  and  from  their 
forming  water  when  accended  with  pure  air  or 

oxygen  gas,  as  inflammable  air  itfelf  does. 

« 

I 

13.  It  is  evident  then  that  ether  and  alcohol 
are  of  the  fame  nature ; compofed  of  the  lame 
principles ; and  nearly  in  the  fame  proportions 
as  inflammable  air  : and  the  chief  difference  is, 
that  inflammable  air  js  the  mod  difengaged,  and 
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in  an  aeriform  (late ; while  the  fame  principles  in 

* 

alcohol  and  ether,  are  combined  with  fome 
other  principle,  which  detains  them  in  a more 
condenfed  (late  ; or,  otherwife,  they  only  differ 
in  the  proportion  of  that  fluid  wliich  genders  the 
alkalefcent,  or  antacid  principle,  aeriform. 

14.  What  is  the  principle  which  renders  oxy« 

gen  or  the  acidifying  principle  aeriform  ? and 

* 

what  the  principle  which  renders  the  antacid, 
or  alkalefcent  principle  aeriform,  fo  as  to  confti- 
tute  inflammable  air  ? Is  it  fire  or  caloric  ? or  is 
it  any  one  principle  common  to  both  pure  and 
inflammable  air;  which,  by  adling  uppri  the 
acidifying  and  alkalefcent  principles,  combines 

with  them,  fo  as  to  render  them  aeriform  ? No, 

• 

it  cannot  be  one  principle ; — becaufe,  when  4 
few  grains  of  oxygen,  or  of  the  acidifying  prin- 
ciple,  are  converted  into  air ; thofe  particles  are 
removed  far  from  each  other,  fo  as  to  expand 
into  a fluid  occupying  a much  greater  fpacc  than 
before ; confequently,  each  particle  of  oxygen 
mud  be  furrounded  with  an  atmofphere  ; and  as 
thofe  atmofpheres  prevent  the  particles  of  oxy- 
gen from  approaching  near  to  each  other,  they* 
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nuift  repel,  or  rcfift  each  other,  and  cannot  have 
any  attradion  for  each  other,  fo  as  to  enable 
them  to  combine. 

In  like  manner  when  the  alkaleTceat  principle 
is  converted  into  inflammable  air,  each  alkalef- 
cent  particle  muft  be  furrovinded.  by  an  atmo- 
fphere,  which  refills  the  approach  of  every  other 
fimilar  atmofphere;  therefore,  the  atmofpheres 
rendering  the  antacid  or  alkalefcent  particles 
aeriform,  being  llmilar,  have  no  attraclion  to 
each  other,  by  which  they  can  combine.  But^ 
if  tJ^e  pure  air,  or  oxygen  gas  be'  mixed  wirli 
hydrogen  gas,  or  inflammable  air,  they  may  rea.-% 
dily  be  made  to  attradl  each  other  and  combine ; 
leaving  the  acidifying  and  alkalefcent  particles 
united  together,  in  a flate  of  perfed  neutrality, 

conftituting  water. 

( 

45,  It  is  evident  then,  that  thfere  are  two  dif- 
tind  principles,  or  powers  ; one  of  which  will 
convert  oxygen,  or  the  acidifying  principle, 
into  pure  air ; and  the  other  will  convert  the 
antacid,  or  alkalefcent  principle,  into  inflammar 
hie  air : that  the  atmofpheres  furroupding  the 
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particles  of  oxygen,  have  no  attraflion  for  each 
other  ; that  the  armofpheres  furrounding  the  al- 
kalefcent  particles,  have  no  attradllon  for  each 
other ; but,  that  the  atmofpheres  furrounding 
the  acidifying  principle,  attrad,  and  will  corn- 
bine,  with  the  atmofpheres  which  render  the 
particles  of  the  alkalefcent  principle  aeriform  : 
in  confecjuence  of  which  combination,  the  acid 
and  alkaline  particles  are  left,  without  thofe  at- 
mofpheres, combined  together,  fo  as  to  confti^ 
tute  water  ; and,  fi'om  the  quantity  of  fire  and 
light,  whioh  is  produced  during  the  combina- 
tion, there  Can  be  no  reafon  to  doubt,  that  thofe 
two  atmofpheres,  by  conibining  together,  and 
quitting  their  aeriform  dates,  conftitute  the  fire, 
an?  excite  the  light,  which  appear  at  the  inftant 
of  their  combination. 

16.  It  appears,  then,  that  the  alkalefcent,  or 
antacid  principle,  is  an  efifential  requifite  to  fup- 
port  the  fundtions  of  the  living  body ; that  thole 
fubdances  which  contain  it  in  the  pureft  and 
mod  abundant  date,  are  the  mod  powerful  in 
fupporting  the  immediate  operations  of  the  fyf- 
tem  ; and  that  all  fubdances,  whether  animal  or 
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vegetable,  which  are  capable  of  fiipporting  life, 
contain  this  principle  in  fome  ftate  and  propor- 
tion or  other* 

r 

17.  Bur,  it  is  not  the  acidifying  principle,  or 

I 

oxygen,  fimply,  alone,  which  is  requifite ; nor 
the  pure  alkalefcent  principle  ; nor  the  two  to- 
gether, which  can  fupport  the  fyftem  : on  the ' 
contrary,  the  acid  principle  mud  be  in  the  aeri- 
form (late,  by  means  of  its  peculiar  power  in  an 
atmofpheric  ftate  furrounding  its  particles ; and 
the  alkaline  principle  muft  be  attended  with  its 
peculiar  power,  which  renders  it  aeriform,  though 
not  uncombined,  or  fo  abundant  as  to  render  its 
particles  in  an  aeriform  ftate  : confequently,  the 
fundions  of  the  fyftem  require  for  their  fupport^ 
the  acid  principle  rendered  aeriform  by  its  pecu- 
liar power  ; and  the  alkaline  principle,  combined 
with  certain  proportions  of  that  peculiar  power, 
which,  in  a larger  proportion,  or  in  a ftate  of 
freedom,  would  convert  it  into  inflammable  air. 

• I have  fo  repeatedly  inveftigated  this  fubjed, 
and  come  19  the  .fame  conclufions,  in  whatever 
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manner  or  dire6\ion  the  inveftigation  has  been 
purfued,  that  I feel  the  greateft  confidence  in 
the  veracity  of  thefe  principles:  and,  as,  upon, 
former  occafions,  I have  found  it  neceflary  to 
apply  diftindl  appellations  to  the  principles  in 
queftion,  for  the  purpofe  of  more  ready  and  dif- 
tind  difcriminaiion ; fo  I fliall,  here,  obferve  the 
fame  method. 

Oxygen,  or  the  acidifying  principle,  then,  T 
(hall  call,  for  cohveniency,  the  acid  principle. 

Hydrogen,  or  the  alkakfcent  principle,  I 
(hall  diftinguilh  by  calling  it  the  antacid,  or  the 
alkaline  principle ; which,  alfo,  by  partial  com- 
binations with  the  other  principle,  and  the  powers 
in  different  proportions,  forms  the  different  kinds 
of  earths. 

That  peculiar  power,  or  fluid,  or  principle, which 
renders  the  particles  of  the  acid  principle  aeriform,, 
by  becoming  atmofpheric  around  them,  I (hall 
diftingurfli  by  the  title  of  aether,  or  the  ^ethereal 
power;  and,  the  fluid,  pqweivor  principle,  which,... 
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in  an  atmofpheric  ftate  around  the  particles  of 
the  alkaline  principle,  renders  them  aeriform  ; 
I fhall  call  phlogifton,  or  the  phlogiftic  power. 

From  the  preceding  confidefatidns,  then,  I 
draw  the  following  general  conclufions : 

I ft.  That  the  brain  confifts  of  two  diftind: 
fubftances ; of  different  powers,  and  properties : 
the  cerebrum,'  and  cerebellum. 

2d.  That  they  are  intimately  conne6led  toge- 
ther, and  invariably  accompany  each  other,  in 
all  their  ramifications. 

I 

3d.  That  every  common  nerve  is  Conhedled 
with  the  cerebrum  and  cerebellum  ; and,  there- 
fore, that  every  nerve  is  corhpofed,  ih‘  fad,  of  a 
branch  from  the  cerebrum,  and  another  from 
the  cerebellum. 

4ih.  That  every  branch  of  nerve  conneded 
with  the  cerebrum,  contains  and  conveys  a pe- 
culiar energy,  fluid,  or  power  ; that  every  branch 
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from  the  cerebellum  contains  and  conveys  a pe- 
culiar fluid,  or  power>  alfo  ; but,  effentially  dif- 
ferent in  its  properties  from  the  former ; and, 
confequently,  that  every  common  nerve  is  com- 
pofed  of  a nervous  branch  from  the  cerebrum, 
and  another  from  the  cerebellum  ; each  of  which 
is  fupplied  with  its  'peculiar  power,  effentially 
different  from  the  other. 

5th.  That  the  heart  and  fanguiferous  veffels 
contain  and  convey  the  blood ; which  is  com- 
pofed  of  two  diftinfl  principles,  with  their  re- 
fpedlive  powers  in  chemical  combination. 

6th.  That  the  blood  derives  its  principles  and 
fupport,  from  the  atmofpheric  air,  conftantly 
taken  into  the  lungs ; and  from  the  food  repeat- 
edly taken  into  the  ftomach, 

7th.  That  the  principle  taken  from  the  air  is 
the  acid  principle,  rendered  aeriform  by  the  asthe- 
real  power. 

8th.  That  the  principle  fele^led  and  acquired 
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from  the  food  is  the  alkaline,  or  antacid  princi- 
ple ; combined  with  a portion  of  the  phlogiftic 
power.  . 

9th.  That  the  blood,  thus  conftantly  fupplied 
with  the  acid  principle,  with  its  sethereal  power ; 
and  with  the  alkaline  principle,  with  its  phlo- 
giftic power;  is  capable,  by  co-operation  with 
the  nerves  and  their  refpedive  powers,  of  pro- 
ducing all  the  fundions  of  life ; all  the  adions 
and  operations  of  the  human  fyftem. 
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SECTION  III. 

s 

On  the  powers  of'  the  hr  am  and  nerves ; hy  which 
they  produce  their  effeBs  upon  mufcular  fibres, 

j,.  JT  has  been  concluded  on  probable  grounds^ 
(fed.  ii.  2.  3.)  that  the  cerebrum  and  cere- 
bellum, and  their  refpedive  nerves,  are  efTen- 
tially  different  from  each  other,  with  refped  to 
their  general  properties  ; and  the  fluids,  energies, 
or  powers  which  they  contain  and  convey,  when 
excited  to  adion. 

2.  What  are  thofe  fluids,  or  powers ; and 
from  whence  are  they  derived  ? Certainly  from 
the  blood;  and  the  blood  acquires  them  from 
the  air  and  food,  which  are  fo  neceffary  to  fup- 
port  the  life  and  animation  of  the  brain.  ^ 


3.  If  a man  be  deprived  of  a confiderablc 
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quantity  of  blood,  he  faints ; if  the  lofs  be  very 
great,  he  dies. 

If  a man  be  prevented  from  breathing  pure 
air,  the  fundlions  of  the  brain  quickly  languilb  ; 
the  fenfes  and  reafoning  powers  are  fufpended ; 
and  perfect  infenfibility  and  inconreioufnefs 
uflier  in  death. 

If  he  be  deprived  of  food,  all  the  powers  of 
the  body  and. mind-  gradually  diminith  ; and  a 
total  ceflation  of  all  the  fiind:ions  of  the  fyftem, 
or  death,  is  the  confequence. 

Air  of-  the  pureft  kind  without  food,  cannot 
preferve  the  powers  of  the  brain ; and  the  mod 
generous  food  and  exhilarating  cordials  are  ap- 
plied in  vain,  to  fupport  and  excite  the  faculties 
of  the ’brain,  ifi  air  be  wanting. 

4i  It  is  evident j then,  that  the  fund  ions  of 
the  brain-  and  nerves  immediately-depend  upon 
the  blood ; becaufe  if  the  brain  be-  not  largely 
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fiipplled  with  blood,  its  powers  and  fundlions  arc 
diminifiied,  or  entirely  ceafe. 

0 

It  is  equally  certain,  that  the  blood  with  which 
the  brain  is  fupplied,  mnft  contain  both  the 
principles  which  it  acquires  from  the  air  and 
from  food;  for  if  the  blood  be  deprived  of  either, 
or  both  of  thofe  principles,  the  fundlions  of  the 
brain  are  fufpended,  or  deftroyed.  It  is  evident, 
therefore,  that  the  brain  does  acquire  from  the 
blood,  either  the  acid  principle  with  its  sethereal 
power,  and  the  alkaline  principle  with  its  phlo- 
giftic  power ; oiherwife  it  feparates  from  the 
blood  the  ^ethereal  and  phlogiftic  powers,  and 
leaves  the  acid  and  alkaline  principles  combined 
in  the  blood. 

5.  The  brain,  then,  does  feparate  and  acquire 
from  the  blood,  either  the  two  powers ; or  the 
two  principles  with  their  powers  combined  with 
them  ; becaufe,  without  a conftant  fupply  of 
blood  its  fundions  ceafe ; and,  without  a con- 
fiant  fupply  of  air  and  food,  the  blood  is  incapa- 
ble of  fupporiing  thofe  fundions. 
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6.  Blit,  the  principles  which  the  brain  acquires 
from  the  blood,  are  applied  to  the  purpofe  of 
fupporting  the  adlions  of  the  fyftem  : — thofe 
principles,  then,  are  tranfmitted  from  the  brain, 
along  the  nerves,  to  the  mufcles.  If  wc  confidcr 
the  extreme  miniitenefs,  or  exility  of  the  nervous 
fibres,  which  convey  thefc  powers  from  the 
brain ; and  the  rapidity  of  the  motion  with 
which  thofe  powers  are  tranfmitted  along  the 
nerves ; it  will  appear  highly  improbable  to 
fuppofe  that  the  acid  and  alkaline  principles 
themfelves,  are  propelled  along  the  nerves ; 
and,  it  is  therefore  reafonable  to  conclude,  that 
the  brain  does,  in  realit^q  feparate  and  acquire 
from  the  blood,  the  sethereal  and  phlogiftic  pow- 
ers only ; completely  difengaged  from  their  re- 
fpeflive  acid  and  alkaline  principles ; which  are, 
therefore,  left  combined  in  the  blood. 

7.  We  may  then  reafonably  conclude,  that  • 
the  brain  and  nerves  do  feparate  from  the  blood 
the  ^ethereal  and  phlogiftic  powers ; that  thofe 
powers,  when  excited;  rapidly  flow  along  the 
nerves  to  aftift  in  the  neceffary  adlions  of  the 
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parts  to  which  they  are  dittributed  ; that  they 
are  difcharged  from  the  nerves  when  they  pro- 
duce thofe  adtions ; that  a conftant  fupply  of 
thofe  powers  from  the  blood  is  neceffary  to  re- 
place the  ^ethereal  and  phloghbc  powers  expend- 
ed in  thofe  adions  ; and,  that  a conflant  fupply 
of  air  and  food  is  therefore  requifite  to  enable 
the  blood  to  afford  thofe  neceffary  fupplies  to 
the  brain  and  nerves. 

8.  As  the  sethereal  and  phlogiftic  powers^ 
then,  are  effentially  neceffary  to  fupport  the 

I 

fundions  of  the  brain  ; and  by  being  excited  to 
flow  along  the  nerves,  produce  the  various  ac- 
tions of  the  fydem  ; and,  as  the  brain  and  the 
nerves  proceeding  from  it  are  evidently  of  two 
diftind  kinds ; the  cerebrum  and  cerebellum  ; 
it  is  natural  to  fuppofe,  that  the  cerebrum  and  its 
nervous  fibres,  particularly,  fecrete  and  convey 
one  of  thofe  powers  ; and  the  cerebellum  and 
its  nerves  the  other.  Two  diftind  powers,  or 
principles,  are  evidently  n=:quifite  to  fupport  the 
fundions  of  the  brain  ; and,  as  the  cerebrum 
and  cerebellum  are  diffind  portions  of  the  brain. 
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there  can  be  no  reafon  given  why  thofe  parts  are 
fo  diftindly  formed,  unlefs  it  be,  that  each  may 
fecrete  its  diftindt  power,  or  adive  principle, 
from  the  blood  : and,  as  the  medulla  oblongata 
and  medulla  fpinalis,  from  which  the  nerves  pro- 
ceed, are  evidently  formed  of  fibres  from  both 
the  cerebellum  and  cerebrum  ; it  is  reafonable 
to  conclude,  that  every  common  nerve  is  com- 
pofed  of  fibres  from  both  the  cerebrum  and  ce- 
rebellum ; and,  that  every  fibre  is  fupplied  with 
that  peculiar  power,  which  is  fecreted  from  the 
blood,  by  that  portion  of  the  brain  to  which  it 
is  immediately  connected . 

I hold  it,  therefore,  perfectly  allowable  to 
draw  the  following  conclufions  : 

I ft.  That  the  brain  feparates  from  the  blood 
the  sethereal  and  phlogiftic  powers ; pure  and 
uncombined  with  the  acid,  or  alkaline  princi- 
ples. 

2d.  That  the  brain  evidently  confifts  of  two 
diftind  portions,  of  different  organization,  and 

E 


* 


( a6  ) 

form  ; and,  that  the  cerebrum  feparates  from  the 
blood,  one  of  thofe  powers  only  ; and  the  cere- 
bellum the  other. 

3d.  That  the  nerves  conneded  with,  or  ari- 
llng  from  the  cerebrum,  contain  and  convey  the 
fame  pow'er  as  the  cerebrum  feparates  from  the 
blood ; and  that  the  nerves  of  the  cerebellum, 
only  convey  that  power,  or  kind  of  power, 
which  is  peculiarly  fecrcted  by  the  cerebellum. 

4th.  That  all  the  nerves  being  derived  from 
the  medulla  oblongata  and  fpinalis,  arc  formed 
of  diftind  fibres,  from  both  the  cerebrum  and 
cerebellum  ; which  mutually  compofe  and  con- 
ftitute  the  medulla  oblongata  and  medulla  fpi- 
nalis. 

5th.  That  every  common  nerve  thus  formed,  - 
and  confiding  of  diftind  fibres  from  the  cere- 
brum and  cerebellum,  does  contain  both  the 
aethereal  and  phlogiftic  powers ; the  fibres  arifing 
from  the  cerebrum,  diftindly  polfefling  one 
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power ; while  the  fibres  from  the  cerebellum  dif~ 
tindly  contain  the  other. 

I 

i 

6th.  That  when  thefe  powers  are  excited^  they 
flow  along  the  common  nerve,  to  the  parts  whofe 
adions  they  are  concerned  in  producing;  and  are 
there  difcharged  from  the  nervous  extremities. 

t • 

yth.  That  the  brain  muft  require  a fupply  of 
sethereal  and  phlogiftic  powers  from  the  blood;, 
equal  to  the  expenditure  in  producing  the  adions 
of  the  fyftem ; and,  confequently,  that  the  ne- 
ceflity  of  air  and  food  to  reftore  thofe  principles 
to  the  blood,  muft  equal  the  degree  of  adion  in 
the  fyftem,  by  which  they  are  expended. 
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SECTION  IV. 


On  the  aEilon  or  contraHion  of  mufcular  fibres. 


I*  J^^^USCULAR  fibres,  whether  they  be 
' ^ fubjedl  to  the  will,  or  a6t  independ- 

ently of*  it,  are  ftill  of  the  fame  nature  : 
their  contra6tions  are  fimilar  in  effeel ; and, 
therefore,  to  be  attributed  to  fimilar  caufes. 

t 

2.  A mufcle,  fubjed  to  the  will,  or  what  I 
fiiall  call,  for  conveniency,  a voluntary  mufcle, 
cannot  be  made  to  adl  by  volition,  if  the  nerve 
by  which  that  mufcle  is  connedled  to  the  brain, 
be  cut  ; confequently,  the  nerves  perform  an 
cflential  part  in  voluntary  mufcles. 

3.  But,  as  contra<flion  is  an  effedl  produced 
upon  a mufcular  fibre ; and  as  the  nerves  are 
clicntialiy  neceflary  in  producing  that  effe(fl:,  in 
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voluntary  mufcles ; fo  they  miift  alfo  be  eflen- 
tially  neceflary  to  produce  that  efFedl  in  all  fibres, 
whether  voluntary,  or  involuntary. 

4.  The  nerves,  then,  form  an  eflential  part 
in  the  conflmdion,  and  communicate  a power, 
effentially  neceflary  in  producing  the  contrac- 
tion of  all  mufcular  fibres,  whether  voluntary, 
or  involuntary. 

5.  If  a man,  in  perfedl  health  and  vigour, 
be  fuddenly  deprived  of  a large  quantity  of 
blood ; although  the  brain  and  nerves,  a mo- 
ment before,  were  replete  with  power  and  ani- 

n 

mation ; yer,  upon  that  lofs  of  blood,  the 
power  of  moving  the  mufcles  will  be  loft 
alfo. 

If  in  an  animal  of  any  kind,  in  perfedl 
health  and  vigour,  the  arteries  fupplying  any 

mufcular  part  with  blood,  be  cut,  or  tied;  the 

\ 

power  of  moving  that  part,  or  mufcle,  will  be 
diminilhed,  though  the  brain  and  nerves  are 
unaltered  and  unexhaufted.  Confequently,  the 
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prefence  of  blood  is  eirentially  neceffary  to  the 
perfe(51:  adion  of  mufcular  fibres. 

6.  What  is  contradlion  ? — In  what  does  the 
contradtion  of  a mufcular  fibre  con  fid  ? — The 
fibre  is  fhortened ; its  extremities  are  brought 
nearer  together  : — in  fadt,  the  particles  of  mat- 
ter, of  which  the  mufcular  fibre  is  compofed, 
are  approximated;  that  is,  they  are  attradfed 
nearer  to  each  other. 

7.  Mufcular  contradlion,  then,  is  neither 
more  nor  lefs  than  this ; the  particles  of  mat- 
ter, arranged  fo  as  to  form  a fibre,  by  the  influ- 
ence of  the  nerves,  are  attradled  nearer  to  each 
other. 

8.  The  component  particles  of  a mufcular 
fibre,  in  their  common,  or  inadlive  flate,  are 

• confiderably  diftant  from  each  other  : the  nerves 
impart  a power,  or  powers,  by  which  thofe  dif- 
tant  particles  are  attradled  to  each  other ; confe- 
quently,  their  diflance  mufl  be  leflTened,  and  the 
fibre  they  form  mud  become  flioiter. 
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9.  But,  as  the  particles  compofing  mufcular 
fibres  when  not  in  adion,  are  diftant  from  each 
other;  the  power  by  which  they  are  rendered 
attradive  to  each  other  mud  be  extended  from 
one  particle  to  another;  fince  nothing  can  adl 
where  it  is  not : confequently,  the  power  com- 
municated by  the  nerves,  mud  extend  around 
the  component  particles  of  the  mufcle,  in  an 
atmofpheric  date;  fo,  that  the  atmofphere  of 
one  particle  may  be  in  contadt  with  the  atmo- 

- fphere  of  the  next  particle  to  it. 

10.  But,  if  a power  forms  itfelf  into  an  at- 
mofphere around  a particle  of  matter,  it  is  evi- 
dent, that  it  does  not  limply  attradl  that  particle 
fo  as  to  enter  into  clofe  combination  with  it; 

I 

but,  on  the  contrary,  it  merely  arranges  itfelf 
around  it,  in  an  atmofpheric  date;  therefore, 
it  cannot  be  fuppofed  that  two  fimilar  atmo- 
fpheres,  thus  arranged,  can  attradl  each  other, 

11.  It  is  well  known,  that  the  panicles  of 
the  acid  principle,  when  they  acquire  atmo- 
fpheres,  and  become  aeriform,  are  not  attrac- 
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tive  amongft  themfelves;  on  the  contrary,  the 
atmofphere  furrounding  each  acid  particle,  ads 
againft,  or  refifts  the  approach  of  every  fimilar 
atmofphere : and,  as  was  before  obferved  (fed. 
ii.  14)  the  particles  of  the  alkaline  principle, 
when  furrounded  by  the  phlogiftic  power,  arc 
kept  diftind  and  diftant  from  each  other;  con- 
fequently,  thofe  atmofpheres  of  phlogifton  do 
not  attrad  each  other,  nor  draw  the  alkaline 
particles  together. 

12*  But  it  has  been  fliewn,  (fed.  ii.  14)  that 
an  atmofphere  of  the  ^ethereal  power,  furround- 
ing the  acid  principle,  will  attrad  an  atmo- 
fphere of  phlogiftic  power,  around  its  antacid 
principle;  and  by  that  attradion  they  will  draw 
their  refpedive  particles  of  acid  and  alkaline 
principles  into  contad ; confequently,  by  ana- 
logy we  are  led  to  fuppofe,  that  mufcular  fibres 
are  formed  of  particles  of  the  material  princi- 
ples, fimply  conneded  together,  by  fimple  fi- 
brils; and,  that  the  nerves  of  the  two  kinds, 
convey  the  two  contrary  powers,  to  thofe  mate- 
rial particles  in  mufcular  arrangement,  each 
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povrer  communicating  with  its  alternate  parti- 
cles; which  powers,  when  difcharged  from 
their  refpedive  nervous  fibrillse,  alTume  an 
atmofpheric  ftate  around  the  mufcular  particles; 
and,  that  thofe  contrary  atmofpheres  of  the  ethe- 
real ajid  phlogiftic  powers  attradl:  each  other, 
and  the  particles  which  they  furround,  into 
combination ; by  which  means,  the  fibres 

I 

formed  by  thofe  particles,  muft  be  rendered 
ihorter,  of  courfe. 

1 therefore  conclude— 

I ft.  That  every  mufcular  fibre  is  formed  of 
particles  of  the  material  principles,  in  mufcular 
arrangement,  conneded  together  by  fimple 
fibres. 

2d.  That  thofe  particles  are  alternately  con- 
nedled  with  the  two  kinds  of  nervous  fibrillse ; 
every  other  particle  being  connedted  with  the 
sethereal ; and  every  intermediate  particle  with 
the  phlogiftic  nervous  fibrillse,  or  the  fibres 
which  convey  thofe  powers. 

F 
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Thac  when  the  nerves  are  excited,  they 

/ 

difcharge  their  refpedive  powers. 

4th.  That  thofe  powers  flow  to,  and  fur- 
round  their  refpedive  particles  of  matter,  in 
mufcular  arrangement ; and, 

5th.  That  the  sethereal  and  phloglftic  pow- 
ers, thus  furrounding  the  alternate  particles  of 
the  material  principles  in  mufcular  arrangement; 
by  their  mutual  attradion  to  each  other,  draw 
'their  refpedive  material  partides  into  contad ; 
and,  by  that  means,  the  fibre  formed  by  thofe 
particles  is  (hortened ; and  the  ethereal  and 
phlogiftic  powers  being  difcharged,  corhbine 
together,  and  conftitute  fire,  or  the  heat  which 
is  produced  in  animals,  by  the  fundions  of 
life. 

It  is  not  eafy  to  conceive,  however,  how  the 
3:thereal  and  phlogiftic  powers,  thus  Amply 
communicated  to  the  particles  of  matter  in  muf- 
cular arrangement,  can  form  atmofpheres  around 
thofe  particles,  fo  as  to  extend  from  one  to  the 
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Other;  when  in  their  common,  or  inadlivc  (late, 
they  mull  be  confiderably  diftant ; becaufe^  as 
the  setheceal  and  phlogitlic  powers  flow  along 
the  nerves,  they  cannot  be  in  the  ftate  of  atmo- 
fpheric  arrangement. 

If,  then,  the  ^ethereal  and  phlogiftic  powers, 
when  excited  to  flow  along  their  refpedive 
nerves,  arc  Amply  excited,  but  not  atmofpheric, 
it  is  natural  to  fuppofe,  that  when  communicated 
to  their  refpedtive  particles,  in  mufcular  arrange- 
ment,  they  will  flow  around  them  in  dates  of 
Ample  excitation,  but  not  forming  any  extenAve 
atmofpheres but,  as  thofe  particles  in  mufcular 
arrangement  are  diftant  from  each  other,  fome 
intermediate  powers  extending  from  one  particle 
to  another,  muft  be  neceflary,  to  bring  them 
together,  and  thofe  powers  muft  be  excited  by 
the  nervous  powers. 

Jt  appears,  then,  that  the  nervous  powers, 
when  excited,  excite  other  powers;  and  that 
thofe  powers  draw  the  mufcular  particles  toge- 
ther by  their  attradlion  to  each  other. — But,  be- 
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fore  we  proceed  further,  it  may  not  be  improper 
to  confider  what  attradion  itfelf  is;  in  what 
circumftances  it  takes  place ; and  what  are  the 
powers  and  conditions  neccffary  to  produce  it.  ' 
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SECTION  V. 

On  atiraSlionf  and  the  powers  hy  which  it  is 

' produced^ 


i.^TTRACTION  is  the  force,  or  power, 
drawing  two  or  more  bodies  towards 
each  other;  or  holding  them  togcthet  when 
in  contact, 

2.  Attraction  is  an  efFeCt,  produced  by  an 
adequate  caufe : nothing  cannot  be  adequate  to 
the  removal  of  two  bodies  towards  each  other; 
therefore,  whenever  two  diftant  bodies  are  at- 
tracted towards  each  other,  it  muft  be  by  an  in- 
termediate fomething;  pofleffing  the  power  of 

moving  them  in  thofe  directions. 

\ 

I 

3.  Attraction  implies,  at  leaft,  two  bodies'; 
but  does  it  require  that  each  fubftance  fhould 
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have  its  attradive  power,  or  is  one  fimple  attrac- 
tive principle  fufficient  to  explain  attradtion  in 
all  cafes  ? for,  as  attradlion  is  a fimple  effedl, 
it  muft  have  a fimple  caufe;  and  the  fame  efFedt, 
in  whatever  circumflances  it  is  produced,  muft 
be  referred  to  the  fame  caufe. 

4.  Let  us  then  attend  to  the  power  or 
powers  by  which  attradlion  is  produced,  in  its 
fimpleft  and  moft  evident  ftate;  that  is,  the 
power  which  the  magnet  pofTeffes  of  attradling 
iron. 


5.  A magnet  poflefiesthe  power  of  attradiing 
iron  at  a confidcrable  diftance : — this  power  is 
a fomething  in  an  atmofpheric  ftate,  which  ex» 
tends  from  the  magnet,  as  its  centre,  to  the  iron; 
as  is  evident ; bccaufc  it  may  be  deftroyed  by 
fire,  and  reftored  again  by  another  magnetic  at- 
mofphere,  or  by  the  eledtric  fluid. 

6.  If  a needle  be  rendered  magnetic,  what 
is  called  its  north  pole  will  evidently  attradl 
iron  at  the  diftance  of  fix  inches ; its  con- 
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trary,  orfouth  pole,  alfo,  will  attrad  iron  at 
the  diftance  of  fix  inches;  confequently,  each- 
pole  of  the  needle  has  an  atmofphere  of  fix 
inches  extent  from  the  magnet,  and  each  of 
thofe  atmofpheres  attrafls  iron. 

7.  If  another  needle  be  rendered  magnetic 
to  an  equal  degree;  its  north,  or  fouih  pole, 
will,  alfo,  attrad  iron  to  the  diftance  of  fix 
inches;  that  being  the  extent  of  thofe  atmo- 
fpheres. 

8.  The  two  needles  then  have  four  poles; 
each  furrounded  with  an  atmofphere,  attradive 
to  iron  at  the  diftance  of  fix  inches. — Are  all 
thefe  atmofpheres  the  fame  fluid  ? — If  fo,  they 
will  all  equally  attrad  or  repel  each  other ; 
becaufe,  the  fame  caufe  muft  have  the  fame 
efled,  when  all  circumftances  are  the  fame. 

• 9,  If  we  take  the  north  poles  of  the  two 
magnetic  needles,  and  bring  them  towards 
each  other,  they  will  repel  each  the  other  at 
the  diftance  of  twelve  inches : — then  the  atmo- 
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fpheres  of  the  two  north  poles,  being  fitnilar, 
repel  each  other ; — in  like  manner,  and  at  the 
fame  diftance,  the  two  atmofpheres  of  the  fouth 
poles  will  repel  each  other. — It  is  evident  then, 
that  magnetic  atmofpheres,  north  or  fouth,  will' 
attract  iron,  and  repel  each  other. 

10.  But — if  the  north  pole  of  one  magnetic 
needle  be  brought  towards  the  fouth  pole  of 
the  other,  they  will  attrad:  each  other,  at  the 
diftance  of  twelve  inches. — It  is  evident,  from 
the  preceding  conhderations,  that  limilar  atmo- 
fpheres repel  each  other: — it  is  evident,  in  this 
cafe,  that  the  atmofpheres  of  the  north  and 
fouth  pole  attrad;  each  other:  confequently, 
they  are  not  fimilar  atmofpheres;  nor  can  they 

be  formed  of  the  fame  principle,  or  power. 

✓ 

11.  It  is  evident,  then,  inconteflably  fo,  that 
there  are  two  diftind:  powers;  that  one  of  them, 
being  excited  to  arrange  itfelf  in  an  atmofpheric 
(late  around  one  extremity  of  a needle,  the 
other  power  arranges  itfelf  in  a fimilar  manner 
around  the  oppofite  end;  that  either  atmo- 
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iphere  will  attradt  iron : that  either  atmofphere 
will  repel,  or  relift,  the  approach  of  another  at- 
mofphere,  formed  of  the  fame  principle,  or 
power;  but,  that  the  two  contrary  principles 
will  powerfully  attradf  each  other,  and  the  nee- 
dles which  they  furround,  into  contact,  when- 
ever the  atmofpheres  formed  by  them  are  brought 
within  each  other’s  influence,  or  extent. 

12.  On  a former  occalion,  (fedt.  il.  I4,  &c.) 
when  conlidering  the  nature  of  aeriform  fluids, 
the  conclulion  was  the  fame  : — the  atmofpheres  - 
furrounding  particles  of  the  acid  principle,  and 
rendering  them  aeriform,  are  certainly  formed 
of  the  fame  principle  or  power;  and  thofe 
atmofpheres  as  evidently  repel  each  other. 
By  repulflon,  however,  in  this  and  every  cafe, 

1 mean  no  more  than  the  refiftance  which  bo- 

* r 

dies,  fluids,  or  powers,  make  againft  each 
other,  when  any  external  force  is  applied,  tend« 
ing  to  make  them  approach  nearer  than  the 
point  of  Ample  contadtion. 
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The  attnofphercs  furrounding  particles  of  the 
alkaline  principle  are  fimilar,  and  repel  each 
other ; 

Bur,  if  an  acid  and  alkaline  gas  be  mixed 
together,  their  refpedtive  atmofpheric  powers 
•will  inftantly  attrad:  each  other;  and  drawing 
the  acid  and  alkaline  principles  together,  will 
leave  them  in  combindion,  and  difappear. 

It  is  evident,  then,  in  this  cafe,  as  in  magnet- 
ifm,  that  fimilar  atmofpheres  repel  each  other: 
that  the  atmofpheres  of  the  acid  and  alkali 
attrad  each  other ; therefore,  they  are  not  fimi- 
lar;  and,  confequently,  it  is  evident,  that  parti- 
cles of  the  acid  principle  are  rendered  aeriform, 
by  means  of  a power  of  one  kind,  arranging 
itfelf  in  an  atmofpheric  ftate  around  each  parti- 
cle; that  the  particles  of  the  alkaline,  or  ant- 
acid principle,  are  rendered  aeriform  by  a 
power  of  another  kind ; that  limilar  atmo- 
fpheres,  or  of  the  fame  power,  in  all  cafes  re- 
pel each  other  ; but,  that  the  atmofpheres 
formed  by  one  power,  will,  in  proper  circuna-. 
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fiances,  attradl  and  combine  with  the  atmo- 
fpheres  formed  by  the  other ; and  by  that  co- 
attradion  of  the  two  atmofpheres,  their  refpec- 
tive  bafes  of  acid  and  alkali  arc  drawn  into  com- 
bination, 

13.  That  the  acid  and  alkaline  particles 
themfclvcs  can  have  any  attradive  influence 
upon  each  other  in  the  aeriform  ftate,  is  im- 
poflible. 

■ 

A pint  of  pure  air,  formed  of  the  acid  princi- 
ple rendered  aeriform,  weighs,  in  the  common 
atmofphere  and  temperature,  about  nine  grains ; 
— a pint  of  nitrous  acid  itfelf,  weighs  about  nine 
thoufand  grains; — a particle  of  the  acid  princi- 
ple then,  in  an  aeriform  ftate,  occupies  a 
fpace  one  thoufand  times  greater  than  when  it 
is  in  its  acid  ftate. 

The  power,  therefore,  which  conftitutes  the 
atmofphere  of  a particle  of  the  acid  principle, 
and  renders  it  aeriform,  is  one  thoufand  times 
more  extenftve,  than  the  particle  of  acid  itfelf 
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is ; and,  therefore,  nothing  can  touch  or  aft 
upon  that  central  particle  of  acid,  without  firft 
of  all  removing,  deftroying,  or  palling  through 
this  atmofphere,  fo  much  more  extenfive  than 
the  fpace  occupied  by  the  particle  of  acid  it- 
felf. 

When  a particle  of  the  contrary,  or  alkaline 
principle,  is  in  a^fimilar,  or  aeriform  ftate,  it 
mud  be  furrounded  by  an  atmofphere  of  at 
lead  equal  extent ; therefore,  a particle  of  the 
alkaline  principle  rnud  be  rendered  aeriform,  by 
being  furrounded- by  an  atmofphere,  occupying 
a fpace  one  thoufand  times  greater,  than  what 
the  particle  *of  alkali  itfelf  occupies : confe- 
quently,  it  cannot  be  pofhble  that  the  acid  and 
alkaline  particles,  in  the  centres  of  thofe  wide- 
ly-extended atmofpheres,  can  attraft  each 
other;  or  can  be  brought  into  contaft,  but  by 
the  mediation  of  thofe  very  atmofpheres  them- 
felves,  attrafting  each  other,  and  drawing 
their  refpeftive  centres  togaher. 


14.  The  united  ‘powers  of  mechanidn  can- 
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not  make  two  atmofpheres  of  the  fame  power 
combine  : — they  may  be  comprefled,  difplaced, 
or  deranged,  by  extra  force ; but  the  inftant 
ihat  the  external  force  is  removed,  the  powers 
refumc  their  ufual  ftate  of  arrangement  j and 
this  power  of  arrangement  it  is  which  conftitntes 
elafticity, 

i 

15.  Let  us  now  attend  to  eledric  attracflion. — 
If  a globe  of  glafs  be  connecled  to  an  infulated 
condudlor ; if  an  infulated  rubber  be  alfo  con- 
nedled  to  an  infulated  conductor,  and  the  rub- 
ber be  made  to  excite  the  globe,  an  eledtric  at- 
mofphere  will  flow  from  the  globe  to  its  conduc- 
tor; and  at  the  fame  time,  an  eledlric  atmo- 
fphere  will  flow- from  the  rubber  to  its  conduc- 
tor alfo. 

If  two  light  bodies,  fufpended  by  non-con- 
dudling -filaments,  be -brought -to  the  conduc- 
tor of  the  globe,  each  will  receive  an  atmo- 
sphere of  eledlric  fluid ; and  the  two  atmo- 
fpheres will  repel  each  other. 
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If  two  light  bodies,  in  like  mannef,  be  ap- 
'plied  to  the  condiidtor  of  the  rubber,  each  will 
receive  an  atmofphere,  and  the  atmofpheres  will 
repel  each  other; — fimilar  electric  atmofpheres, 
therefore,  invariably  repel  each  other.. 

i ' ♦ . . ‘.- 

If  one  light  body,  having  obtained  its  elec- 
tric atmofphere  from  the  globe,  be  brought 
near  to  another,  whofe  eledric  atmofphere  was 
acquired  from  the  rubber  ; the  two  atmofpheres 
will  attradl:  each  other;  will  draw  the  two  light 
bodies  together ; and  will  combine  and  difap- 
pear ; — thefe  two  atmofpheres,  then,  attrad: 
each  other  ; — fimilar  atmofpheres  repel ' each 
other ; — thefe,  then,  are  not  fimilar  atmo- 
fpheres : — that  is,  they  are  formed  of  different 
principles,  or  powers ; and,  as  was  found  to  be 
the  cafe  with  magnetic  atmofpheres,  and  aeri- 
form fluids,  atmofpheres,  formed  of  the  fame 
power,  repel  each ^ other;  bur,  an  atmofphere 
formed  of  one  power,  will  attract  and  com- 
bine with  an  atmofphere  formed  by  the  other, 
or  contrary  power.  1 
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1 6.  I alTume,  therefore,  as  an  inconteftablc 
fadV,  that  there  are  two  diftindt  powers  in  na- 
ture; which  are  capable  of  forming  different 
degrees  and  modes  of  connexion  with  the  prin- 
ciples of  matter ; that  when  either  power  is  ex- 
cited by  its  connexion  with  matter,  it  has  no 
attradlion  to  the  fame  power,  in  a iimilar  ftate 
of  excitement  with  other  portions  of  iimilar 
matter ; but,  when  the  two  powers  are  in  iimilar 
ftates  of  connexion  with  their  refpedVive  mate- 
rial principles,  and  in  iimilar  ftates  of  excite- 
ment, that  thofe  two  contrary  powers  will  attradt 
each  other;  and,  confequently,  that  power  of 
mutual  attradtion  will  be  exerted  upon  the  parti- 
cles of  matter  which  each  is  connedted  with; 
and  will  draw,  or  tend  to  draw  them  toge- 
ther. 

As  attraction  is,  in  all  cafes,  the  fame 
effect,  it  muft,  in  all  cafes,  be  produced  by  the 
fame  caufe ; thefe  two  diftinct  powers,  then, 
by  connexion  with  the  acid  and  alkaline  princi- 
ples, become  attractive  to  each  other ; and  by 
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their  mutual  co-a6lion  it  is,  that  every  attrac- 
tion in  nature  is  performed. 

18.  I have,  oh  a former  occafion,  (fe61:.  ii. 

f \ 

17.)  given  the  name  of  the  ^ethereal  power, 
to  that  power  which  is  excited  to  arrangement 
by  the  acid  principle ; and  that  power  which 
is  excited  to  arrangement  by  the  antacid,  or  al- 
kaline principle,  1 have  called  the  phlogiftic 
power ; and  by  thefe  names  I (hall  continue  to 
diflinguifh  them. 

! * 

19.  The  cethereal  and  phlogiftic  powers, 

then,  by  their  affinities  with  matter,  and  at- 
traflion  to  each  other,  produce  all  the  attrac- 
tions, whether  chemical,  magnetic,  or  elec- 
tric; and  even  the  attradion  w'hich  connefls 
worlds  with  worlds,  and  fyftems  of  w'orlds  with 
other  fyftems,  fo  as  to  form  a whole — an  uni- 
verfe  ! — as  wonderful  as  it  is  ext'enfive! — ! — ! 

Thefe  two  powers  are  univerfally  diffufcd, 
and  prefent  in  every  part. 
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They  are  excited  by  their  refpedive  material 
principles,  and  receive  different  degrees  and 
kinds  of  excitement,  as  thofe  material  princi- 
ples happen  to  be^  differently  circumftanced, 
and  combined  with  them,  and  with  each 
other. 

They  conftitute  the  atmofpheres  which  ren- 
der particles  of  the  acid,  or  alkaline  principle 
aeriform ; they  form  the  magnetic  and  elec- 
tric atmofpheres  : — fimilar  atmofpheres  of  the 
fame  power  always  repel,  or  refill  each  other’s^ 
approach. 

^Ethereal  and  phlogiftic  atmofpheres,  in 
fimilar  ftates,  attrad  each  other,  and  their  re- 
fpedive material  principles ; and  when  the 
asthereal  and  phlogiftic  povvers  combine,  in  a 
ftate  of  excitement, " and  become  difengaged 
from  matter,  they  conftitute  a new  compound, 
which  is  Fire ; — and  that  fire,  ading  upon 
them  in  their  common  ftate  of  univerfal  diffu- 
fion,  frequently  imparts  to  them  that  motion 
and  excitement  which  we  call  light. 

H 
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20.  Aerial,  magnetic,  and  eleAric  atmo- 
fphercs,  therefore,  are  formed  of  the  aethereal 
and  phlogiftic  powers,  when  excited  to  atmo- 
fpheric  arrangement  by  the  acid  and  antacid 
principles,  in  different  dates  and  combinations  : 
the  univerfal  attraction  which  conneAs  worlds 
into  fyflems,  and  fyftems  into  an  univerfe,  is 
effeAed  by  the  fame  two  powers,  equally  and 
univerfally  diffufed,  as  far  as  creation  extends; 
in  which  date  of  univerfality,  worlds  are  their 
exciting  centres. 

Light  itfelf  is  no  other  than  an  impulfivc 
excitement  communicated  to  thofe  two  powers, 
in  their  date  of  univerfal  diffufion  ; and  fire  is 
produced,  whenever  thofe  two  powers,  excited 
by  connexion  with  the  material  principles, 
combine  together,  in  that  excited  date,  and 
recover  their  freedom  ; by  the  particles  of  mat- 
ter they  draw  together,  attraAing  each  other  to 
combination. 

21.  That  all  thefe  kinds  of  attraAion  arc 
performed  by  the  fame  two  powers,  is  abun- 
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dantly  evident,  from  a thoufand  circum- 
fiances. 

The  sethereal  and  phlogiftic  powers  in  an 
aerial  ftate,  by  combination  give  light;  fo  do 
ele<flric  atmofpheres,  and  fo  does  fire. 

Light,  by  refiftance,  forms  fire : aerial  at- 
mofpheres  by  combination  form  fire;  fo  do  elec- 
tric atmofpheres. 

Light,  fire,  or  eledric  atmofpheres,  impart 
to  the  alkaline  principle  the  phlogiftic  power; 
and  render  its  particles  aeriform,  or  inflamma- 
ble air ; and  they  alfo  convert  the  particles  of 
the  acid  principle  into  pure  air,  by  fiipplying 
them  with  the  sethereal  power. 

Magnetic  atmofpheres  are  deftrudlible  by 
fire,  or  by  eledlric  powers ; and  iron  may  be 
rendered  magnetic  by  the  phlogiftic  and  ethe- 
real powers  in  an  eledric  ftate ; and,  in  all 
cafes,  if  iron  be^  deprived  of  its  phlogiftic 
power,  it  is  rendered  incapable  of  exciting  the 

H a 
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afchereal  and  phlogiftic  powers  to  magnetic  ar- 
rangement. '' 


2 2.  In  (hort,  all  atmofpheres,  whether 
aerial,  magnetic,  or  eledlric,  with  their  ge^ 
neral  properties  and  laws  of  adtion,  are  in- 
explicable, by  the  utmofl  efforts  of  ingenuity, 
if  two  powers  are  not  admitted,  as  producing 
thofe  different  atmofpheres,  by  each  being  ex- 
cited in  a ftate  of  reparation  from  the  other.— 
Attradlion  can  only  be  explained  by  their  co- 
adlion,  and  coincidence;  fire  by  their  combi- 
nation ; and  light  by  an  impullive  excitement 
communicated  to  them  in  their  common  (late  of 
univerfal  diffufion. 


That  the  fame  two  powers,,  (the  tethereal  and 
phlogiftic  powers,)  affume  all  thefe  ftates,  and 
produce  all  thefe  effedts,  is  evident,  from  the 
convertibility  of  one  ftate  into  another,  mu- 
tually and  reciprocally;,  from  the  refemblance 
that  all  atmofpheric  arrangements  have,  to  each, 
other ; from  the  repulfton  which  takes  place  ia 
every  kind  of  atmofpheric  arrangement  betweea 
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fimilar  atmofpheres,  whether  aDthereal  or  phla- 
giftic ; from  the  attractive  force  which  is  always 
produced  when  the  two  contrary  powers  com- 
bine, whatever  be  their  peculiar  ftate  of  ex- 
citement ; from  the  fire  which  they  commonly 
form  by  combination ; from  the  excitement 
which  that  fire  commonly  gives  to  light ; and 
from  the  facility  with  which  light  may  be  con- 
verted into  fire. 

I ; 

23.  From  the  preceding  confiderations  I draw 
the  following  conclufions : 

I ft.  That  an  aethereal  and  a phlogiftic  power 

I 

cxift,  iiniverfally. 

2d.  That  the  aethereal  power  is  capable  of  be- 
ing excited  to  atmofpheric  arrangement  by  the 
' acid  principle ; and,  the  phlogiftic  power  by  the 
alkaline  principle. 

3d.  That  thofe  principles  of  matter,  in  dif- 
ferent ftates  of  combination  and  aCUvity,  impart 
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different  kinds  or  degrees  of  excitement,  to  the 
sethereal  and  phlogiftic  powers.  _ 

4th.  That  two  atmofpheres  of  the  fame  power, 
in  fimilar  ftates  of  excitement,  conftantly  and 

mutually  repel  each  other. 

/ 

/ 

, 5th.  That  an  atmofphere  of  the  aethereal 
power,  will  mutually  attradl  and  be  attracted  by 
an  atmofphere  of  the  phlogiftic  power,  in  a ftmi- 
lar  ftate  of  excitement. 

6th.  That  the  effe<ft  of  that  mutual  attradion 
is  combination  ; by  which  the  particles  of  mat- 
ter thofe  atmofpheres  furround  are  drawn  toge- 
ther, if  not  counteradted  by  a fuperior  power. 

« 

7th.  That  the  ethereal  and  phlogiftic  powers 
by  uniting  in  this  ftate  of  excitement  form 
fire,  when  difengaged  by  the  combination  of 
their  refpedtive  material  principles  with  each 
other. 

^ih.  That  light  is  a progrefllvc  excitement 
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imparted  to  the  sethereal  and  phlogiftic  powers 
in  their  common  date  of  general  and  univerfal 

diffufion  ; — and 

1 

9th.  That  in  that  date  of  general  diffufion, 
they  are  excited  by  worlds,  and  fydems  of 
worlds,  to  bind  the  whole  into  one  grand  uni- 

I 

verfe;  in  which  their  attradlive  powers  are  fo 
moderated  by  didance,  as  jud  to  counteradb  the 
redtilinear  tendency  of  motion ; by  which  a 
whole  is  produced  ; in  which  every  part  is  regu- 
lar in  its  motion,  and  undeviating  in  its  circui- 
tous path  ! 

I have  fo  frequently  confidered  this  fubjedt  in 
my  former  tradls,  and  in  fo  extenfivc  a manner, 
that  I neither  think  it  necelfary,  not  feel  myfelf 
difpofed  to  enlarge  upon  it  in  this  place.  There 
are,  however,  fome  peculiarities  attending  thefe 
two  attradtive  powers,  which  are  too  effential  to 
be  overlooked ; thefe  are  the  fimultaneous  pro- 
dudlion  of  fimilar  excitements  in  the  two  contrary 
powers  by  feparation  : the  power  which  fimple 
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atmofpheres  have  of  exciting  fecondary  or  ex- 
ternal atmofpheres ; and,  the  reciprocal  changes 
which  take  place  between  the  powers  of  attrac- 
tion and  arrangement  ; which  will  therefore  be 
conhdered  in  the  following  fedion. 


A 
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SECTION  VI. 

On  the  general  laws  hy  which  the  athereal  and  phlo* 
giftic  powers  are  regulated^  in  their  operations  with 
the  material  principles y and  with  each  other. 

LAW  I. 

er’HE  excitation  of  the  ^ethereal  and  phlogifiic 
powers  is  Jimultaneous. 

I.  The  phlogiftic  and  sethereal  powers,  as 
already  obferved,  (fed.  v.  19.)  are  uniVerfally 
extended;  and,  confequently  always  prefent  in 
their  common  ftate  of  general  diffulion.  In 
that  ftate  they  have  the  fimple  excitement  of  ge- 
neral attradion,  by  which  diftant  mafles  of  mat- 

i 

ter  are  conneded  together ; confequently  the 
athereal  and  phlogiftic  . powers  in  that  ftate  of 

t 

general  excitement  attrad  each  other. 

» ' 
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2.  Whenever  iron  becomes  magnetic  it  inva- 
riably acquires  two  atmofpheres ; one  at  each 
extremity  : the  atmofphere  at  the  north  pole,  or 
at  the  fouth  pole,  repels  every  fimilar  atmo- 
fphere ; but  the  atmofphere  of  the  north  will, 
powerfully  attra6l  that  of  the  fouth  pole  of  ano- 
ther magnet ; confequently,  as  before  obferved, 
(fed.  V.  10.)  the  two  contrary  atmofpheres  are 
formed  of  two  diftind  powers.  Bur,  whenever 
one  atmofphere  is  excited,  the  other  appears  at 
the  fame  time,  invariably. 

3.  It  appears,  then,  that  whenever  the  two 
powers  in  their  common  (late  receive  an  excite- 
ment of  a more  powerful  kind,  they  will  alTume 
a new  date  : but,  it  appears  equally  evident, 
that  the  new- date  of  excitement  condds  in  fepa- 
ration,  as  w ell  as  excitetricnt  3 for  neither  power 
can  affume  the  date  of  magnetic  excitement,  at 
one  extremity  of 'a  needle;  unlefs  the  other 
power  alfumes  a' fimilar  date  at  the  other  extre- 
mity. 


4.  It  appears  probable,  then,  that  the  «the- 


real  and  phlogiftlc  powers,  when  combined,  are 
inactive  with  refped  to  other  matters ; that  when 
they  are  fepaiated  they  are,  adive,  and  afTiime 
the  atmofpheric  arrangement,  and  retain  that 
adlivity  till  they  can  again  combine  ; by  which 
combination  they  draw  the  material  principles 
with  which  they  are  connedled,  together ; which 
conftitutes  attradion. 

5;  That  this  is  probable  from  the  considera- 
tion of  magnetic  atmofpheres,  is  evident ; and 
that  it  is  a general  law  will  appear  evident  fropi 
the  following  obfervations : 

6.  Whenever  eleBHc  appearances  are  excited 
by.  ^n  eledric  fubftance  and  its  rubber,  it  is  uni* 
verfally  known,  that  two  atmofpheres  are  invari- 
ably produced.  If  the  apparatus  be  properly 
adapted  for  the  purpofe,  one  atmofphere  will 
flow  from  the  eledric  to  its  condudor  j and  ano- 
ther, at  the  fame  time,  will  flow  to  a condudor 
conneded  with  the  rubber.  Thefe  atmofpheres 
are  at  all.  times  and  in  all  cafes  fimultaneous. 
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It  has  been  already  faid,  (fe6t.  v.  i &c.) 

that  thefe  atmofpheres  are  neceflarily  formed  of 

• « 

two  powers ; becaufe,  like  all  other  ^ethereal  and 
phlogiftic  atmofpheres,  fimilar  atmofpheres  repel 
each  other  invariably ; but,  an  atraofphere  from 
the  eledric,  as  conftantly  attradls  an  atmofphere 
from  the  rubber. 

7.  It  is  evident,  then,  that  the  phenomena  of 
eledricity  depend  upon  the  ^ethereal  and  phlo- 
giftic powers  being  excited  and  feparated  from 
each  other;  confequently,  each  alTumes  the 
ftate  of  eledric  arrangement  at  the  fame  inftant ; 
and  they  remain  in  thofe  ftates  of  eledric  atmo- 
fphe'res  till  they  have  an  opportunity  of  combi- 
ning; to  effed  which  combination  they  draw 
their  refpedive  centres  together,  if  nothing  pre- 
vents, and  by  uniting  lofe  the  eledric  properties 
they  had  while  in  a ftate  of  feparation, 

8.  Whenever  either  of  the  two  powers,  sether 
and  phlogifton,  is  chemically  excited  and  fepa- 
rated from  the  other,  that  other  at  the  fame 
time,  becomes  equally  adive,  and  acquires  die- 


( 6i  ) 


m'ical  properties  and  affinities.  Thus,  nitrous 
acid  confifts  of  the  antacid  principle,  with  an 
excefs  of  the  acid  principle.  If  it  be  expofed 
to  the  influence  of  the  sethereal  and  phlogiftic 
powers  in  the  flate  of  light,  the  acid  particles 
will  attradf  the  asthereal  power,  and  excite  it  to 
arrangement  around  them,  by  which  they  will 
be  rendered  aeriform  and  conftitute  pure  air; 
and,  at  the  fame  inllant,  the  antacid  particles 
will  attra(5t  the  phlogiftic  power  and  acquire  a 

change  of  colour  and  properties.  Thefe  antacid 

( 

particles  do  not,  indeed,  become  aeriform  with 
their  phlogifton,  becaufe  there  is  an  excefs  of 
acid  ftill  remaining  to  detain  them  in  combina- 
tion. 

So,  alfo,  when  calces  of  gold,  filver,  mercury. 
See.  are  expofed  to  the  aeftion  of  fire,  light,  or 
eledfric  powers,  when  the  earthy  bafis  of  the 
metal  acquires  the  phlogiftic  power,  which  re- 
ftores  it  to  its  metallic  luftre  and  properties,  the 
acid  [particles  which  were  combined  with  it  in 
the  ftate  of  calx,  combine  with  the  <ethereal 
power,  invariably ; fo  that  both  the  ethereal  and 
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phlogiftic  powers  acquire  the  excitement  of  che- 
mical affinities  at  the  fame  time. 

9,  It  is  evident,  then,  that  when  the  asthereal 
and^phlogiftic  powers  are  feparated  from  a.  (late 
of  fimple  combination  with  each  other,  whatever 
degree  or  kind  of  excitement  is  imparted  to  the 
one,  the  other,  by  the  fame  means,  becomes 
equally  and  limilarly  excited  ; whether  it  be  the 
magnetic,  eledlric,  or  chemical  arrangement  and 
attraction  which  they  are  excited  to. 


LAW  II. 

JVHEN  the  ethereal  and  phlogijlic  powers  arje 
Jlparated  and  fimultaneoujly^  excited,  they  are  capable 
- of  imparting  a fecondary  excitement  to  the  common 
powers  furrounding  them. 

I.  When  the  a^thereal  and  phlogiftic  powers 
are  excited  to  form  elediric  atmofpheres ; thofe 
atmofpheres  will  diffufe  themfclves  upon  the  fur- 
face  of  a conducting  body. 
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2.  Thofe  atmofpheres  are  of  fmall  extent,  as 

is  evident  from  this,  that  the  two  contrary  atmo- 
fpheres require  to  be  brought  very  near  each 
other  before  they  can  combine  and  difappear ; 
and  though  they  eafily  fpread  upon  any  condu61:- 
ing  furface,  they  cannot  communicate  themfelves 
from  one  body  to  another,  unlefs  thofe  bodies 
approach  very  near  to  each  other  ; confequently, 
the  true  eledric  atmofphere  is  of  fmall  extent 
from  the  furface  it  furrounds.  - ■ 

y « 

3.  If  a condudor  be  rendered  eledlric  by  a 
phlogiftic  atmofphere,  although  that  atmofphere 
will  not  combine  with  its  contrary'  or  ^ethereal 
atmofphere  whofe  condudor  is  at  the  diftance  of 
an  inch,  and  confequently  that  atmofphere  is  not 
extended  half  an  inch  from  the  furface  of  its 
condudor;  yet  it  will  attradl  a light  body  ar  the 
diftance  of  many  inches  :■ — it  "muft,  'therefore, 
have  a fecondary  atmofphere' of  feveral  inches 

extent,  beyond  the“  primary  ele(fl:ric  one. 

/ 

‘4.  This,^  horwever,  is  not  properly  the'eledric 
atmofphere,  becaufe  it  is  incommunicable^'by  it- 
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felf ; a light  fmall  body  may  be  attrafted  by  it, 
and  completely  immerfed  in  it,  and  may  ftill  be 
withdrawn  without  any  eledtric  communication  ; 
it  is  only  when  the  body  has  been  in  contact 
with  the  real,  primary,  eledlric  atmofphere,  that 
it  acquires  a portion  of  that  ele(5lric  atmofphere, 
and  then  is  repelled ; according  to  the  general 
law,  that  fimilar  atmofpheres  repel  each  other. 

5.  If  two  condudors,  one  having  an  eledric 
atmofphere  of  the  sethereal,  and  the  other  of  the 
phlogiftic  power,  be  placed  twelve  inches  from 
each  other,  thofe  two  contrary  powers  cannot 
combine,  becaufe  they  are  not  in  contad. 

If  a light  body  be  brought  between  them,  it 
will  be  attraded  by  that  atmofphere  to  whofe 
influence  it  is  moft  expofed  ; it  will  be  drawn  to 
the  furface  of  the  condudor,  till  it  arrives  at  the 
primary  atmofphere  itfelf;  it  will  then  be  charged, 
repelled,  and  attraded  to  the  other  condudor ; 
where  it  will  be  difeharged,  re-eledrified  with 
the  contrary  eledric  power,  and  repelled ; and 
fo  on,  in  repeated  alternations ; till  it  has  dif- 
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charged  the  atmofphere  of  each,  by  conveying 
it  to  combine  with  the  other ; and  till  the  repul- 
(ion  of  one,  cannot  propel  the  intervening  body 
within  the  attradive  atmofphere  of  the  other. 

6.  It  is  evident,  then,  that  the  two  eledric 
atmofpheres  of  aethereal  and  phlogiftic  powers, 
though  of  fmall  extent  themfelves,  have  fecon- 
dary  or  external  atmofpheres  which  communi- 
cate from  one  to  the  other,  or  extend  around 
each  to  a great  diftance. 

It  is  evident,  that  each  power  has  its  diftindt 
fccondary  atmofphere;  becaufe  each  condudtor 
will  attrad  a light  body  to  itfelf,  at  a coplidexa- 
ble  diftance. 

It  is  evident  that  the  fecondary  atmofphere  of 
each  power  in  an  eledric  ftate,  is  different  from 
the  fecondary  atmofphere  of  the  other  ^ becaufe 
two  bodies  with  fimilar  eledric  and  fecondary 
atmofpheres,  repel  each,  other  to  the  extent  of 

I 

thofe  fecondary  atmofpheres ; and,  an  external 
or  fecondary  atmofphere  furrounding  the  epn- 

K 
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duftor  of  the  ele(5l:ric,  will  attrad  the  fecondary 
atmofphere  furrounding  the  condudor  of  the 
rubber,  fo  foon  as  thofe  fecondary  atmofpheres 
are  in  contad ; and  at  a much  greater  diftance, 
than  that  where  the  primary  eledric  atmofpheres 
came  in  contad  and  combine. 

7.  It  is  impoflible,  then,  to  deny,  with  any 
fupport  from  reafon,  that  every  body  in  an  elcc-» 
tricftate,  has  a primary  and  fecondary  atmofphere 
furrounding  it : the  fecondary  or  external  at- 
mofphere,  will  attrad  all  bodies  within  its  ex- 
tent ; bin  it  is  incommunicable,  unlefs  the  body 
k atirads  be  brought  in  contad  with  the  primary 
atmofphere  ; in  which  cafe,  a portion  of  that 
primary  atmofphere  will  difiufe  itfelf  to  the  ap- 
proaching body,  and  with  it  a portion  of  the  fe- 
condary atmofphere  alfo  ^ by  which  the  body 
will  be  repelled,  as  having  an  eledric  atmo» 
fphere,  fimilar  in  its  principles  to  that  of  the 
body  from  which  it  was  communicated. 

^8.  It  is  evident,  then,  when  the  ethereal  and 
phlogiftic  powers  are  feparated  and  excited  to 
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cti^deftric  (late^  that  each  will  flow  along  con- 
ducting furfaces  near  them  ‘that  in  thofe  ftatcs 
of  elcCtric  excitement  they  arc  extended  to  a fmall 
diftance  from  the  conducing  furface  ; and  that 
each  will  communicate  a certain  degree  of  ex- 
citement to  the  contrary  powers  prefent  in  their 
ftate  of  univcrfal  diffulion^ 

9.  When  the  sethercal  power  is  rendered  elec- 
tric, it  will  excite  the  phlogiflic  power  in  com- 
mon diffufion,  to  form  a fecondary  atmofphere 
around  it ; at  the  fame  time,  the  phlogiftic  power 
being  rendered  equally  cleCtric^  will  excite  a fe- 
condary, or  external  atmofphere  of  the  com- 
monly diffufed  sethereal  power  around  it  : fo  that 
the  acthereal  and  phlogiftic  powers,  when  fepa- 
rated  and  rendered  eleCtric,  give  a peculiar  ex- 
citement to  the  powers  in  the  common  ftate  of 
diffufion,  by  which  they  become  feparated,  and 
form  fecondary  atmofpheres  attractive  to  each 
other  and  to  matter  in  general. 

Each  external  atmofphere  attracts  the  other ; 
!Kk:h  will  anraCt  bodies  within  its  extent,  to  its 

K 1 
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refpedivc  centre;  each  of  them  will  furround 
another  body  to  which  a portion  of  its  primary 
exciting  atmofphere  has  been  communicated  by 
contadion  : each  of  them  will  repel  a fimilar  at- 
mofphere,  thus  communicated  to  another  body ; 
but,  neither  of  them  can  pafs  to  any  other  body, 
to  which  its  exciting  primary  atmofphere  has  not 
been  communicated  ; neither  can  the  two  ex- 
ternal atmofphercs  though  formed  of  the  con- 
trary powers,  and  powerfully  attradiive  to  eacl> 
other,  combine,  and  return  to  their  common 
ftate  of  dilFufion,  till  their  refpedive  primary 
atmofphercs  by  coming  into  contad,  deftroy 
each  others  eledric  properties  and  arrangement ; 
in  which  cafe,  both  primary  and  fecondary  at- 
mofpheres  will  combine  and  return  to  their  equal 
ftate  of  general  diffufion. 

9 

lo.  That  the  ^ethereal  and  phlogiftic  powers, 
when  excited  to  eledric  arrangement,  in  dates 
of  reparation,  have  the  power  of  exciting  the 
furrounding  powers  in  their  common  ftate,  fo  as 
to  form  fecondary  or  external  atmofphercs  around 
the  feparated  powers  in  the  eledric  ftate,,  is 
abundantly  evident,  from  what  I have  now  ad- 
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vanced ; and  particularly  from  the  more  minute 
difcuflions  of  the  fubjedt,  which  I have  laid  be- 
fore the  public  upon  various  occafions ; and  that 
thefe  powers  in  other  dates  of  excitement  have 

I 

fimilar  effeds  upon  the  common  powers  is  un- 
deniable. 

II.  Magnetifm  is  peculiar  to  iron.— If  iron 
be  deprived  of  its  phlogidon,  it  lofes  its  power 
of  becoming  magnetic.  The  magnetic  atmo- 
fpheres  are,  to  a certainty,  fbrmed  of  contrary 
and  diftind  powers  in  arrangement  : that  extre- 
mity of  a needle  which  is  now  pointing  to  the 
north,  may,  by  the  proper  application  of  a 
magnet,  be  made  to  point  to  the  fouth  : confe- 
qucntly,  either  extremity  of  a needle  is  equally 
well  adapted  to  become  the  centre  of  either  of 
the  magnetic  powers  in  arrangement;  and, 
therefore,  the  needle  is  formed  of  certain  princi- 
ples which  are  capable  of  exciting  either  of  the 
powers  to  magnetic  arrangement ; and  which 
principle  becomes  excited  at  either  extremity, 
depends  entirely  upon  the  circumdances  which 
produce  that  excitement. 
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12*  The  needle,  then,  throughout  its  whole 
extent,  is  equally  actradlive  to  the  phlogiftic  and 
aethereal  powers  ; and  it  only  becomes  magnetic 
when  its  phlogiftic  power  is  peculiarly  excited 
towards  one  extremity ; and  its  aethereal  power 
to  the  other,  as  a conftant  and  invariable  confe- 
quence. 

1 3.  The  needle,  then,  in  its  natural  ftate,  con- 
tains a certain  proportion  of  the  aethereal  and 
phlogiftic  powers,  attracted  within  its  fubftance 
by  its  component  particles. 

When  it  is  excited  that  aether  and  phlogiftori 
are  feparated ; and  the  phlogiftic  power  is  at- 
traded  by  the  particles  of  the  iron  at  one  end  of 
the  needle  and  the  aethereal  power  at  the  other. 

■ The  aethereal  and  phlogiftic  powers  are  then 
excited  by  reparation  and  by  being  attraded 
by  the  particles  of  iron  conftituting  the  needle. 
The  needle  does  not  contain  more  aethereal  and 
phlogiftic  power  when  magnetic,  than  in  its  na- 
tural  ftate ; only,  thofe  powers  are  feparated  ; 
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one  being  drawn  towards  one  cxtremityj  the 
other  towards  the  contrary. 

The  powers  thus  excited,  then,  are  fimply 
diflfufed  within  the  fubftance  of  the  iron ; and 
are  attraded  and  excited  by  every  individual 
particle  compofing  that  needle  ; in  confequence 
of  which,  they  are  not  diffulible  like  the  eleflric 
- powers,  which  are  fimply  excited  on  the  furfaces 
of  bodies. 

In  this  ftate  of  excitement,  then,  in  which  the 
«thereal  and  phlogiftic  powers  are  fimply  diffufed 
through  the  iron  and  excited  by  its  particles, 
individually,  each  power  excites  its  fecondary 
atmorpherc ; the  ethereal  power  colleded  and 
excited  at  one  extremity  of  the  needle,  excites  ^ 
the  phlogifton  of  the  common  powers,  univer- 
fally  diffufed ; and  the  phlogiftic  power  at  the 
other  extremity  of  the  needle,  excites  its  fecon-  * 
dary  atmofpherc  of  the  athereal  power,  in  the 
common  ftate  of  diffufion : thefe  fecondary  at- 
. mofpheres  are  extended  .around  each  pole ; each 
will  attradl:  iron ; fimilar  atmofpheres  will  repel ; 
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and  the  two  contrary  powers  will  powerfully  at* 
tra6l  each  other.  When  a bar  of  iron  has  been 

I 

attraded  to  one  pole  of  a rtiagnet,  it  cannot  be 
repelled ; becaufe  the  primary  magnetic  power 
is  not  diffufible  ; being  limply  excited  within 
the  very  fubftance  of  the  iron,  by  which  it  is 
naturally  attraded  in  a peculiar  manner,  and 
from  which  it  is  infeparable  ; bur,  on  the  con- 
trary, it  will  be  attraded  and  detained,  becaufe 
its  own  powers  are  excited  to  a magnetic  ftate  i 
the  phlogiftic  power  of  the  magnetic  needle  will 
attrad  the  aethereal  power  of  the  iron  bar,  or  nee- 
dle, to  that  extremity  in  contad  with  it ; and  its 
phlogiftic  power  will,  in  confequence,  become 
equally  excited  at  the  diftant  extremity  ; in  con- 
fequence of  which,  when  removed,  it  will  be 
found  to  be  in  a magnetic  ftate  alfo  : only,  that 
end  which  was  in  contad  with  the  ethereal  end  • 
of  the  magnet,  will  be  phlogiftic  ; and  the  con- 
trary end  will  have  the  aethereal  power  in  mag- 
netic excitement ; and  thofe  powers,  thus  fepa- 
rated  within  the  needle,  or  bar  of  iron,  will  each 
excite  a fecondary  atmofphere  around  them,  at- 
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iradive  to  iron  and  to  each  other,  as  in  the 
needle  by  which  it  was  excited. 

14.  In  chemical  excitement  the  ^ethereal  and 
phlogiftic  powers  are  equally  fubjedt  to  the  in- 
fluence of  this  law. 

We  know  that  the  acid  and  alkaline  principles 
will  powerfully  be  attradled  and  combined  if 
brought  together ; attradlion,  in  all  cafes,  is 
produced  by  the  fame  caufe ; that  caufc  is  the 
mutual  co-adlion,  and  progreffive  coalcfcence  of 
the  aethereal  and  phlogiftic  powers,  in  fimilar 
ftates  of  excitement ; the  acid  and  alkaline  prin- 
ciples, therefore,  in  their  pureft,  ftmpleft,  or 
moft  powerful  and  condenfed  ftates,  have-  each 
its  refpedlive  power  chemically  excited  around 
it  to  a fmall  extent ; and  thofe  powers  by  mu- 
tual attra(ftion,  draw  their  refpedlive  principles 
into  combination,  and  detain  them  there. 

If  thefe  two  principles  be  feparated,  the 
power  chemically  excited  by  each  principle, 
will,  then,  attrad  a fecondary  or  external  atmo- 
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fphere,  and  affume  the  aeriform  flate ; unlefs  oiie 
or  both  be  ftill  detained,  or  attracted  by  other 
principles  in  a more  condenfed  ftate. 

Thus  nitrous  add,  when  feparated  from  its 
combination  with  the  antacid,  or  alkaline  prin- 
ciple in  various  ftates,  and  by  various  operations, 
excites  an  external  of  fecondary  atmofphere,  and 
forms,  by  that  means,  pure  air;  and  inflammable 
air  is  in  m'any  operations  produced,  when  the  al- 
kaline principle  is  feparated  from  the  acid  prin- 
ciple, and  excites  an  external  atmofphere  of  the 
phlogiflic  power.  The  calx  of  mercury  is  re- 
duced in  clofe  veflels,  by  a degree  of  heat  fufH- 
cient  to.  remove  the  particles  of  the  antacid  prin- 
ciple, or  earth  of  the  mercury,  from  the  acid 
principle,  fo  as  to  deftroy  their  attradion,.  by 
feparating  them  beyond  each  others  extent ; in 
which  cafe,  the  acid  particles  excite  an  aethereaf 
atmofphere,  and  form  pure  air ; while  the  ant- 
acid particles  of  the  mercury  excite  the  phlo- 
giftic  power  ; which  they  attrad  in  fuch  proper- 
tion  as  to  reftore  them  to  their  metallic  ftate  of 


pure  mercury. 
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It  is  in  numberlefs  inftances  evident,  that  the 
•two  material  principles  are  capable  of  alTuming 
various  dates ; fometimes  being  condenfed  into 
the  dates  of  powerful  acids,  or  alkalies ; at  others 
being  expanded  into  aeriform  duids ; and  fre- 
quently being  in  various  intermediate  dates,  as 
they  happen  to  be  combined  together,  in  greater 
or  lefs  proportions : it  is  evident,  therefore,  that 
thefe  principles,  at  fomc  times,  poflefs  the 
powers  in  dates  of  fimple  chemical  excitement ; 
and  at  others,  that  they  acquire  extenfive  atmo- 
fpheres  and  expand  into  air;  in  which  date,  the 
different  principles  are  feparated  and  rendered 
individually  aeriform.  Confequently,  it  is  rea- 
fonable  to  fuppofe,  that  when  the  ^ethereal  and 
phlpgidic  powers  are  chemically  excited,  they 
form  atmofpheres  of  fmall  extent  around  their  re- 
fpe(dive  material  principles,  atcrading  them  to- 
gether ; but  if  they  be  feparated,  each  power,  at 
the  fame  time,  excites  a fecondary  atmofphere 
around  it,  to  a confiderable  extent,  by  fepara- 
ting  and  attrading  the  common  powers,  at  all 
times  prefent ; by  which,  each  principle  will  be 
rendered  aeriform,  unlefs  drcumdances  forbid, 

L 2 
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15.  I have  entered  minutely  and  largely  upon, 
this  fubjedl;  in  my  Elementary  Principles  of  Na- 
ture ; and  have  given  my  reafons  for  concluding, 
that  the  fimple  particles  of  matter  are  homoge- 
neous : that  every  particle  of  matter  is  conneded 
with  and  furrounded  by  an  atmofphere  of  one, 
or  other  of  the  powers,  of  fmall  extent : — that  a 
particle  of  matter  with  an  atmofphere  of  sethereal 
power,  in  chemical  excitement,  forms  a particle 

t 

of  the  alkaline  principle ; that  particles  of  mat- 
ter with  atmofpheres  of  fhlogtjion,  chemically 
excited,  form  the  acid  principle  ; that  the  acid 
and  alkaline  principles  thus  formed  mutually  at- 
trad  each  other  to  chemical  combination  ; and, 
that  if  they  be  feparated  from  combination  with 
each  other,  each  particle,  then,  excites  a fecon- 
dary  atmofphere  of  confiderable  extent ; which, 
if  not  interrupted,  renders  the  two  material  prin- 
ciples aeriform.  In  thefe  dates, fimilar  atmofpheres 
repel ; and  the  contrary  powers,  or  atmofpheres, 
mutually  attrad  each  other  to  combination. 

16.  I think  it  allowable,  then,  to  conclude, 
when  the  a^thereal  and  phlogiftic  powers  are 
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excited,  by  contadl  with  matter,  to  aflume  either 

eledlric,  magnetic,  or  chemical  arrangements 

and  properties,  that  they  form,  limply  excited 
» 

atmofpheres,  of  fmall  extent ; differing  in  the 
flifferent  kinds  of  excitement : that  thofe  fimple 
atmofpheres  of  the  two  kinds,  whether  eledlric, 
magnetic,  or  chemical,  are  attraflive  to  each 
other  j that  if  they  be  feparated  fo  as  to  be  no 
longer  within  each  others  influence,  each  power^ 

j 

whatever  be  its  ftate  of  excitement,  immediately 
excites  a fecondary  atmofphere^  of  much  greater 
extent  around  it that  fimilar  atmofpheres  of  the 
fame  power,  in  all  cafes,  repel ; and  the  contrary 
powers  in  fimilar  ftates  of  excitement,  are  attract 

live  to  each  other. 

./ 


^AW  III. 

/ 

athereal  and  phlogijlic  powers  when  fepa^ 
rated  and  excited  by  the  contact  and  injluence  of  ma^ 
ferial  principles,  acquire  two  tendencies  or  properties  \ 
{ach  power  is  excited  to  arrangement  around  its  r^y 
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JpeBive  material  principle^  and  at  the  jame  time  each 
is  excited  to  he  attractive  to  the  other.  Thefe  pro- 
perties reciprocate  with  each  other ; fo  that  as  the 
contrary  material  principles  attrad  each  other  to 
combination y their  attraction  to  their  refpeCtive  powers 
in  arrangement  diminijhes  or  ceafes  ; and  as  the  mar 

terial  principles  become  feparated  from  each  other y 

% 

they  exert  their  attractive  influence  upon  their  refpec-- 
tive  powers  which  they  take  into  arrangement  j 
which  arrangement  is  more  or  lefs  perfeCl  and  extenr 
Jive  as  thofe  material  principles  are  more  or  lefs  per^ 
feCtly  feparated  from  each  other, 

I.  When  the  ^ethereal  and  phlogiftic  powers 
are  excited  to  the  eleCtric  ftate,  they  (imply  at- 
trad:  the  eledric  furface  to  the  rubber : the  in- 
dant  that  thofe  contiguous  furfaces  of  the  excited 

i 

cledric  and  rubber,  are  feparated,  the  (iraple 
eledric  atmofpheres  are  feparated  alfo ; and 
then  each  excites  its  fecondary  atmofpher^e  to 
extenfive  arrangement  around  it.  If  thofe  fe- 
condary or  external  atmofpheres  are  permitted 
to  draw  their  repedive  internal  atmofpheres  into 
C.ontad,  fo  ^on  as  thofe  primary  atmofpheres 


r 
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iittrd<St  each  other  into  combination,  the  excite- 
ment of  arrangement  ceafes ; and  the  two  exter- 
nal atmofpheres  return  to  their  common  ftate. 


2.  It  is  evident,  then,  that -when  the  combi- 
nation of  the  primary  eledlric  powers  is  deftroyed 
by  feparation,  each  power  exerts  its  property 

t 

of  arrangement,  and  acquires  an  external,  ex- 
tenlive  atmofphere ; and  that  when  thofe  pri^ 
mary  atmofpheres  can  again  combine,  their  pro- 
perties of  exciting  the  arrangement  of  atmo* 
fpheres  around  them  ceafe,  and  thofe  atmofpheres 
become  difengaged. 


2*  As  the  sethereal  and  phlogiftic  powers  in 
the  eledlric  ftate  of  excitement,  form  merely 
fuperficial,  diffufible  atmofpheres,  it  is  evident 
that  in  thofe  ftates  they  have  no  peculiar  attrac- 
confining  them  to  the  furfaces  they  fur- 
round  ; when,  therefore,  the  two  powers,  form- 
ing thofe  primary  fuperficial  atmofpheres,  com- 
bine, they  deftroy  each  others  eledtric  proper^ 
tics,  and  atmofpheric  arrangement;  and  with 
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their  fecondary  atmofpheres  return  to  their  ufual 
mode  of  exiftence. 

4.  In  magnetifm  the  fame  law  prevails.  Iron 
ftrongly  and  peculiarly  attradls  both  the  sethereal 
and  phlogifliic  powers,  and  they  each  other 

in  this  {late  of  combination,  they  have  no  atmo- 
fpheres. If  the  aether  and  phlogifton  be  fepa^ 
rated  by  magnetic  excitement,  the  moment  that 
their  attradlion  of  combination  ceafes  to  operate^ 
their  attraction  of  arrangement  takes  place,  and 
each  power  acquires  an  extenfive  atmofphere : 
and  the  inftant  that  the  sethereal  and  phlogidic 
powers  in  the  magnetic  ftate  of  excitement  in 
the  iron,  combine  and  return  to  their  ufual  or 
natural  (late  of  equal  diffufion  through  the  iron 
by  that  combination,  their  powers  of  arrange- 
ment and  of  exciting  external  atmofpheres  ceafe. 

5.  Magnetic  atmofpheres  are  not  difFufible 
like  the  eleClric,  becaufe  the  primary  atmo- 
fpheres of  the  ^ethereal  and  phlogiftic  powers 
are  excited  by  the  attraClion  of  the  particles  of 
the  iron  to  thofe  powers  in  a {late  of  feparation  ; 
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thofc  primary  magnetic  atmofpheres,  therefore, 
cannot  remove  from  their  refpedive  particles  of 
the  iron,  neither  can  they  combine  together  in 
any  other  manner,  than  by  attracting  and  mutu- 
ally being  attracted  together,  in  a ftate  of  equal 
dtfFufion  throughout  the  fubftance  of  the  iron  ; 
they  are  effential  to  the  iron ; they  never  leave  it ; 
they  are  always  attracted  by  it  either  lingly  or 
combined ; and  it  is  only  when  feparated  that 
they  acquire  the  power  of  exciting  external  ar- 
rangements, of  the  powers,  in  the  dates  of  mag- 
netic atmofpheres ; but  their  power  of  exciting 
the  contrary  powers  to  external  arrangement 
ceafeSy  the  inftant  that  they  can  combine  and  re- 
turn to  their  ufual  ftate  in  the  iron. 

6.  In  chemical  excitements  of  the  aethereal 
and  phlogiftic  powers  this  law  conftantly  is  ob- 
ferved.  The  acid  and  antacid  principles  are  at- 
tractive to  each  other,  by  which  attraction  they 
will  combine  in  a ftate  of  neutrality  : but,  when- 
ever they  are  feparated^  the  acid  principle  will 
immediately  excite  the  athereal  power,  which 
is  always  prefent  in  fome  ftate  or  other,  to  at- 
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mofpheric  arrangement ; and  at  the  fame  time 
the  antacid  principle  will  excite  the  phlogiftic 
power. 

7.  As  chemical  excitement  is  produced  by 

the  particles  of  matter  in  their  pure  ftate,  in  con- 

tad  with  either  the  sethereal  or  phlogiftic  power, 

that  ftate  of  excitement  and  combination  cannot 

be  deftreyed;  for  as  matter  in  different  flates 

/ 

enables  the  two  powers  to  affume  different  de- 
grees and  kinds  of  excitement,  it  is  reafonable 
to  fupppfe,  that  when  fimple  matter  and  either 
of  the  two  powers  are  immediately  in  contad, 

^ they  will  produce  an  excitement,  which  nothing 
can  overpower ; and,  consequently,  which  can- 
not be  deftroyed. 

8.  Matter  with  the  ^ethereal  and  the  phlogiftic 
powers,  fingly,  in  chemical  combination  or  excite- 
ment, thus  conftitutes  the  two  unalterable  princi- 
ples, of  acidity  and  alkalinity  : — thefe  will  power- 
fully attrad  each  other  to  combination ; but,  if  they 
be  feparated,  the  acid  principle  will  excite  the 
gjthereal  power  to  arrangement  around  it  \ and 
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tlie  alkaline  principle  will  acquire  the  property 
of  exciting  phlogifton  to  arrangement  around  it. 

9.  When  the  ^ethereal  and  phlogiftic  powers 
in  fimple  chemical  excitement,  by  conta(ft  with 
matter,  are  combined  with  each  other,  perfe(5Uy, 
they  have  no  power  of  attracting  other  powers  to 
fecondary  arrangement.  If  they  be  feparated, 
the  property  of  exciting  the  other  powers  to  ar- 
rangement, fingly,  around  them,  inftantly  takes 
place ; but,  if  the  two  principles  again  be 
brought  into  perfeCt  combination,  the  power  of 
exciting  external  atmofpheres  ceafes ; and  the 
fecondary  atmofphere  furrounding  each  princi-- 
ple,  will  become  difengaged,  and  will  therefore 
combine  with  the  other.  For  example,  either 
the  acid  or  the  alkaline  principle,  if  they  be  in  a. 
ftate  of  feparation,  will  attraCl  an  atmofphere  ot 
the  contrary  power,  and  become  aeriform  : bur, 
if  the  acid  and  alkaline  airs  be  mixed  together, 
thofe  atmofpheres  will  draw  the  acid  and  alkaline  - 
principles  together  : when  thofe  principles  com- 
bine, they  no  longer  can  excite,  or  attraCt  their  rc- 

M z 
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pcftive  powers  in  arrangement,  which  therefore 
become  difengaged,  and  no  longer  atmofpheric. 

10.  The  acid  and  alkaline  principles,  then, 

have  a ftrong  attradion  for  each  other ; but,  if 

• 

they  arc  prevented  from  combining,  or  are  fepa- 
rated,  they  will  attrad  their  refpedive  powers 
into  atmofpheric  arrangement : fo  that  each  ma- 
terial principle  has  two  modes  of  becoming  fatu- 
rated ; the  firft  is  by  combination^  with  its  con- 
trary material  principle ; and  the  fecond  is,  by 
exciting  the  contrary  power,  or  the  power  to 
which  each  has  an  afEnity,  to  affume  the  atmojphe- 
rk  arrangement  around  it. 

11.  But,  as  the  attradion  of  combination 
diminifhes,  the  power  of  exciting  atmofphe- 
ric  arrangement  gradually  increafes ; for  if  a 
rod  of  iron  be  once  pafTed  over  by  either  pole 
of  a magnet,  the  natural  principles  of  the  iron 
will  be  imperfedly  feparated,  and  they  will 
excite  a fecondary  atmofphere  of  fmall  extent ; 
but,  if  by  repeatedly  drawing  the  magnet  over 
the  iron,  the  native  powers  of  the  iron  be  com- 
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pletely  feparated,  each  power  will  then  excite  an 
exien^ve  atmofphere  around  it. 

So  alfo  in  elecElricity ; if  the  common  powers 
be  imperfedlly  excited  and  feparated,  they  will 
excite  fecondary  atmofpheres  of  fmall  extent ; 
but,  if  by  continued  fridion  betvyeen  the  elec- 
tric and  jts  rubber,  the  two  powers  be  entirely 
feparated,  each  will  excite  its  fecondary  atmo? 
fphcre  to  an  extenhve  arrangement  around  iu 

• The  fame  law  being*  univerfal,  muft  take  place 
in  every  kind  of  excitement  of  the  two  powers ; 
Gonfequently,  in  the  chemical  excitement,  it 
is  fufficiently  evident ; for  when  the  acid  princi- 
ple is  difengaged  from  the  alkaline  principle,  it 
excites  the  sethereal  power  -to  form  a complete 
atmofphere  around  it,  by  which  it  is  converted 
into  pure  air;  if  it  be  llightly  attradled  to  com- 
bination by  the  antacid  principle,  which  is  not 
in  a ftate,  or  in  fufficient  quantity  to  perfedly 
combine  with  it,  its  sethereal  arrangement  will 
be  diminifhed,  as  in  fixed  air ; arid,  if  it  be 
more  intimately  attraded  to  combination  by  the 
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antacid  principle,  which  ftill  is  not  in  a ftate  br 
proportion  to  perfectly  combine  with  it,  it  will 
retain  a ftill  lefs  proportion  of  its  sechereal  ar- 
rangement and  conftitute  an  acid  in  a ftate  of 
liquidity. 

12.  In  fa(ft,  the  alkaline  and  acid  principles^ 
with  their  refpedtive  ethereal  or  phlogiftic 
powers,  may  be  combined  in  ten  thoufand  va- 
rious ftates  and  proportions  ; in  confequence  of 
thefe  properties  of  combination  and  arrangement 
of  the  ^ethereal  and  phlogiftic  powers,  when 
chemically  excited  by  matter,  being  reciprocal, 
one  diminijhing  in  power  as  the  other  increafes* 
And  the  chief  agent  by  which  the  material  prin- 
ciples are  feparated,  when  combined  by  chemi- 
cal attraction,  is  fire ; concerning  which  a few 
words  may  not  be  improper. 
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ON  FIRE. 

LAW  IV, 

WHEN  the  athereal  and  phlogtftic  powers  art^ 
excited  to  fecondary  arrangement y by  the  influence  of 
fj/iattery  and  in  that  flate  of  exciteptenty  ^ combine, 

and  in  that  excited  flate  of  combination  become  dif* 

\ 

engagedy  from  mattery  they  will  retain  the  power, 
ofy  or  the  tendency  to^  arrangement  around  mat- 
ter ; and  will,  thereby,  inflnuate  themfelves  into  tha 
atmofpheres  ef  any  bodies  near  them, 

I.  We  know  nothing  of  the  sethereal  and 
phlogiftic  powers,  but  when  they  are  con- 
nedted  with  matter. — Unconnedled  and  unexr, 
cited  by  matter,  they  are  perfectly  unknown  to 
us;  and  it  is  only  when  excited  by  matter, 
that  they  become  poffefTed  of  fenfible  ppwer^ 
and  adUvity, 
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2.  We  know  that  the  material  principles  have 
the  power  of  exciting  thofe  powers  to  arrange- 
ment ; — and  we  know  that  the  athereal  power 
in  arrangement  will  atfradt  the  phlogiflic  power 

. in  a fimilar  ftate. 

3.  If  a particle  of  the  acid  principle  with 
m asthercal  atmdfphere,  be  brought  near  ’Co  a 
j^rticle^  of  the  antacid  principle  with  a pblogif- 
tic  atmofphere,  the  two  powers  will  attradt  each 
other  by  ebaabinihg  ;■>  and  they  will  alfo  power- 
ftjHy  attradf  their  refpedlive  material  principlesjf 
fo  a?B  to  draw  them  into  contad ; confequentlyy 

j 

the  ethereal  and  phlogiftic  powers  when  excited 
to  attradi  each  other are  alfo  attraEUve  to  the 
lerial  principles, 

s. 

/ 

4.  The  two'  powers,  then,  when  excited  by. 

nWtter,  are  excited  to  arrangement  around  it  i 

' tvhile  they  remain  in  arrangement,  they  are 

» 

attradive  to  each  other’;  being  feparated  from 
^natter,  and  retaining  their  excitement,  they 
fagerly  feek  for  matter  around  which  they  may 
arrange  themfelves:  therefore,  when  the  aether 
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real  and  phlogiftic  powers  arc  chemically  ex- 
cited by  raaiicr,  and  combine  and  become  dif^ 
engaged  from  that  matter,  in  that  excited 
ftate,  they  have  a powerful  tendency  to  rrfume 
their  atmofpheric  ftate  around  matter, 

5.  When  the  aetheieal  and  phlogiftic  powers 
are  feparately  expofed  to  the  influence  of  the 
materia]  principles,  they  are  excited  by  that 
influence  to  become  attra<^ive  to  matter,  and 
to  each  other,  at  the  fame  time : — their  attrac- 
tion to  matter  is  the  attra^ioir  of  arrangement, 
by  which  either  of  the  powers  becomes  atipofphe- 
ric ; and  their  attrad:ion  to  each  other  is  the  at- 
tradionof  combination. 

6,  If,  then,  the  two  powers,  thus  excited  by 

the  influence  of  matter,  be  combined,  and  be- 
» 

come  fuddenly  difengaged,*  ftili,  reialmng  their 
excitement,  they  muft  ftiil  be  both  attradive  to 
each  other  and  to  maiiei'^  as  tbofe  two  tenden- 
cies are  fimiiltaneous  and  infeparable ; confe- 

✓ 

quently,  the  two  powers  will  have  a tendency  to 
attrad  matter,  and  to  recover  their  ftate  of  <ir- 

N 
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rangement ; they,  therefore,  as  foon  as  clifen- 
gaged  from  their  former  principles,  powerfully 
infinuate  themfelves  between  particles  of  mat- 
ter near  them,  whatever  be  their  ftate  of  exift- 
ence ; they  will  arrange  themfelves  around  thofe 
particles,  or  will  enter  into  arrangement  with  the 
powers  already  con neded  with  that  matter ; con- 

. . r • 

fequently,  the  powers  conneding  thofe  material 
principles  together,  by  this  acceffion  of  the  dif- 
engaged  powers,  in  the  ftate  of  excitement, 
will  be  extended  in  their  arrangement ; the  par- 
ticles they  furround  will  not  be  fo  clofely  com-? 
bined  as  before,  hence,  the  expanjlon ; and, 
being  lefs  powerfully  attraded  together,  by  be- 
ing more  diftant,  they  will  become  more  liable 
to  decompofition. 

7.  It  is  not  confident  with  my  prefent  plan  to. 
go  over  the  ground  that  I have  before  repeatedly 
trodden;  I ftiair  not,  therefore,  extend  my  ob- 
fervations,  but  only  fay,  that  fire  is  formed  of 
the  sethereal  and  phlogiftic  powers^  in  an  ex- . 
cited  ftate,  combined  together,  and  becoming 
difengaged  from  the  material  principles  by  which 
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ihey  were  excited ; as  when  pure  and  inflamma- 
' ble  airs  arc  exploded  together,  the  asthereal  and 
phlogiftic  powers  attrad  each  other,  till  the  acid 
and  antacid  principles  come  in  contad,  and 
combine ; when  the  sethereal  and  phlogiftic  at- 
mofpheres  become  difengaged  in  their  excited 
ftates,  attrading  each  other;  In  this  ftate  of  ex- 
citement, they  form  fire;  and  have  a tendency 
to  arrange  themfelves  around  matter^  as  well  as 
to  attrad  each  other;  and,  therefore^  will  at- 
tach themfelves  to  any  kind  of  matter  near 
them.  If  the  calx  of  mercury  be  that  matter^ 
the  excited  sethereal  power  will  attrad  and  ar- 
range  itfelf  around  the  particles  of  the  acid  par- 
ticles, and  convert  them  into  pure  air ; while 
the  excited  phlogifton  will  attach  itfelf  to  the 
earth  of  the  mercury,  and  reftore  it  to  its 
metallic  ftate,  if  there  be  fire  enough  to  fe'pa- 
rate  the  earth  and  acid. 

8k  If  fire  pafs  into  ice,  it  will  extend  the  ar- 
rangement of  the  powers  attrading  the  acid 
and  antacid  principles  forming  the  ice,  till 
they  are  too  extenfive  to  retain  the  material 
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principles  any  longer  in  folid  combination 
and,  if  the  quantity  of  difengaged  aether  and 
phlogidofi,  in  the  igneous  Clate  of  excitcnaenr, 
be  great,  they  wiil  ftili  continue  to  arrange 
themfelves  around  the  material  principles,  tilf 
thoie  principles  become  too  dillant  to  attract 
each  other  any  longer,  fo  as  to  prevent  the  full 
and  perfed  atmofpheric  arrangement  from  tak- 
ing place,  when  the  whole  is  converted  info 
vapour. 

From  what  has  been  thus  advanced,  in  a 
general  manner,  upon  a fubjed:  of  fuch  great 
importance  and  extent,  I draw  the  following 
general  condulions : 

ifl.  There  are  two  material  principles  which 
conditute  the  bafes  of  all  bodies,  folid,  fluid, 
or  aeriform ; which  I call  thp  acid  and  the  ant- 
acid^ or  alkaline  principles. 

ad.  There  are  two  powers  univerfally  dif- 
fiifed,  which  I call  the  /ethereal  and  phlogiJHc 
powers  ; — they  are  eflentially  diftmd:  from  mat- 
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ter,  and,  by  co-operation,  they  produce  altrac^ 

fton^  which  imparts  motion  to  matter, 

‘ < 

s 

3d.  The  acid  principle  has  a peculiar  affinity 
with  the  sethereal  power;  by  which,  that 
power  is  excited  to  arrange  itfelf  in  an  atmo* 
fpheric  ftate,  around  the  acid  principle. 

4th.  The  antacid  principle  has  a peculiar  af- 
finity with  the  phlogiftic  power ; exciting  it  to 
atmofpheric  arrangement  around  it. 

5th.  The  fimple  particles  of  matter  impart 
to  the  two  powers  the  excitement  didinguidied 
by  the  peculiar  properties  which  we  call  chmi* 
caL 

6th.  Particles  of  the  material  principles,  in 
different  ftates,  with  refpefb  to  the  powers  con- 
ceded with  them,  or  their  connexion  with 
each  other,  give  to  the  ethereal  and  phlogiftic 
powers  different  kinds  of  excitement ; the 
.>clucf  of  which  are  the  eUEtric^  magnetic^  and 
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tUmfnon  excitement,  or  that  of  univerfal  ex- 
panlion. 

yth.  Whenever  the  powers,  in  their  common 
ftate  of  diffulion,  are  feparately  excited  to  any 
particular  ftate,  they  become  atmofpheric;  but, 
an  atmofphere  cannot  be  formed  by  one  power 
in  any  ftate  of  excitement,  without  the  other 
power,  at  the  fame  time,  aftuming  a fimilar 
ftate  and  properties. 

8th.  When  either  power  is  excited  to  any 
ftate  of  arrangement  around  matter,  it  repels^ 
or  relifts  the  approach  of  another  atmofphere  of 
the  fame  power,  in  limilar  ftate  of  excite- 
ment, as  foon  as  thofe  atmofpheres  come  into 
contact, 

9th.  When  an  atmofphere  of  the  sethereal 
power,  in  any  ftate  of  excitement,  comes  in 
coniad  with  a phlogiftic  atmofphere,  in  a fimi- 
lar ftate  of  excitement,  they  attraEl  each  other 
to  combination ; and  by  that  power  of  cotiibi- 
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nation,  they  draw  the  particles  of  matter  which, 
they  refpedively  furround,  into  combination 
alfo. 

loth.  When  the  two  powers  are  excited  by  , 
the  influence  of  matter,  to  afllime  the  atmo? 
-fpheric  ftate,  in  any  degree  or  kind  of  excite- 
ment, fo  fqon  as  thofe  excited  powers  are  fepa- 
rated,  each  becomes,  capable  of  exciting  a fe- 
condaryy  or  external  atmofphere,  of  confider- 
able  extent,  around  it ; which  it  acquires  from 
the  powers  in  their  common  {late  of  general 
diffufion;  each  power  in  its  (late  of  excite- 
ment, attradling  the  contrary,  power  to  become 
atmofpheric  around  it. 

iith.  Thofe  external  atmofpheres,  like  their 
primary  ones,  refift  the  approach  of  flmilar 
atmofpheres,  nearer  than  the  point  of  contadl ; 
and,  a fecondary  atmofphere  of  the  ^ethereal 
power,  attracts  the  fecondary  phlogiflic  atmo^ 
fphere  to  combination. 

j 

1 2th,  Secondary  atmofpheres  are  entirely  -c 
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pendent  opon  their  primary  atrrrofpheres,  and 
can  neither  permanently  combine,  nor  become 
difengaged,  till  the  primary  atmofpberes  of  the 
two  contrary  powers  come  in  contadl,  and 
ccmbine;  in  which  cafe,  the  cont  ary  externa! 
atmofpberes  will  regain  their  freedom*. 

13th.  Each  power,  by  the  in5oence  of 
matter,  acquires  an  att ration  of  arrangement 
around  matter;  and  an  attradlion  of  eomblna- 
tion  to  the  contrary  power  in  a lim.ilar  Hate. 

14th.  Thofe  attractive  tendencies  reciprocate 
with  each  other  ; fo  that,  as  the  attradtion  of 
combination,  between  the  primary  atmolpheres, 
or  the  contrary  materiai  principles,  increafes; 
their  power  of  exciting  external  atmofpheres 
into  arrangement,  diminifhes;  and  vice  verfa. 

15th.  If  the  two  powers  in  a flate  of  powers 
fol  excitement,  by  the  influence  of  matter, 
combine,  and  become  dlfengaged  from  the 
matter  by  which  they  were  excited,  ftill,  re- 
iaimng  their  excitement  by  being  in  combina- 
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tion,  they  form  fire;  and,  as  one  inyariabjt 
condition  of  excitement  is  to  render  the  poweu 
dlfpcfed  to  attract  matter  and  arrange  them-  / 
felves  around  it,  as  well  as  to  attract  each 
other,  thofe  powers  in  their  excited  ftate,  con- 
ftitutjng  fire,  will  powerfully  tend  to  attraft 
"natter  and  arrange  themfelvcs  around  it,  fo  ^ 
to  recover  that  ftate  which  was  elTential  to 
their  produdlion,  and  is  alfo  elTential  to  their 
excited  ftate. 


1 6th.  If  the  ^ethereal  and  phlogiftic  powers 
excited  by  matter,  by  drawing  their  refpecT 
tive  material  principles  into  conmd,  regain 
their  freedom,  and  in  powerfully  excited  ftates 
combine  together,  they  will  form  fire;  and  if 
abundantly  copious,  will  have  fo  ftrong  a ten- 
dency to  arrangement  around  matter,  as  to  over- 
power the  attradion  of  combination  by  which 
the  particles  of  furrounding  bodies  are  held  to- 
gether. 

/ 

17th.  As  the  powers  form  atmofpheres  of 
different  extent,  and  as  their  degree  of  excite- 
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nient  is  proportionate  to  the  extent  in  an  in- 
verfe  ratio‘s  thofe  powers  may  combine  toge- 
ther in  different  dates  of  excitement ; and,  con- 
fequently,  the  fire  which  they  form  by  that 
combination  may  be  in  different  dates  of  ex- 
citement alfo,  and  its  powers  of  adion  bpon 
matter  in  various  degrees  of  intenfity. 

1 8th.  The  ethereal  and  phlogidic  powers, 
in  their  common  date  of  equal  and  univerfal  , 

diffufion,  are  capable  of  being  excited  by  thofe  ; 

■i 

powers  in  certain  dates  of  peculiar  excitement  \ 

> 

from  matter ; and  particularly  when  they  com-  | 

bine  together  in  fuch  dates  of  high  excitement;  | 

‘I 

as  to  form  fire,  particularly  adive  the  com-  | 

mon  principles  thus  excited,  tranfmit  that  ex,-  | 

citemcnt  in  all  diredions,  in  redilinear  pro-  | 

greflion,  if  not  interrupted  ; which  progreflivc  ^ 

excitement  conditutes  light.  | 

I 

* 

19th.  If  the  lucific  excitement  pafles  near 
to  the  furface  of  a body,  it  is  drawn  out  of  its  | 

redilinear  couife,  towards  the  body ; and  its  •; 

progreflion  afterwards  is  not  parallel  with  the 
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difedion  in  which  that  excitement  is  propa- 
gated^ by  thofe  powers,  not  fo  near  to  the  fur- 
face  of  the  intervening  body. 

This  fad  powerfully  corroborates  the  preced- 
ing obfervations  and  pofitions;  it  proves  that 
all  bodies,  being  compofed  of  the  material 
principles,  excite  the  common  powers  to  atmo~ 
fpheric  arrangement  around  them,  in  fome 
ftate  or  other;  though  thofe  ftates  are  not  fo 
ftrikingly  evident  as  the  chemical,  magnetic, 
eledric,  and  gravific  ftates  of  arrangement ; 
and  it  likewife  proves  that  the  powers  excited 
by  matter  are  capable  of  exciting  fecondary  at- 
mofpheres  around  them. 

2oth.  When  the  common  powers  propagate 
this  lucific  excitement,  to  atmofpheres,  con- 
neded  with  matter,  which  attraB  thefe  powers ; 
by  that  attradion,  the  lucific  excitement  is 
converted  into  the  attradion  of  combination ; 
the  tethereal  and  phlogiftic  powers,  therefore, 
combine,  by  this  influence  from  matter  and 
conftitute  fire ; having  acquired  the  tendency 
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to  arrangement  with  matter,  at  the  fame  time 

f % 

that  they  became  attradive  to  each  other,  by 
the  inflaence  of  the  matter  which  arrefted 
them  in  their  lucific  (late  of  excitement. 

Having  thus  taken  a general  of  the 

powers  and  principles  which  n:^,’ware  employs  in 
her  operations,  and  the  common  laws  by  which 
they  are  invariably  governed,  when  co-ading 

with  each  other ; I (hall  now  refume  the  fubjed 

«• 

of  the  4th  fedion. 
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SECTION  VII. 


Oa  mufcuUr  contraBion, 


t.  nr  HE  refults  of  the  inveftigations  in 
firfl;  four  fedlions,  were — 

That  there  are  two  material  principles  j the 
acid  and  antacid  principles  ; of  which  mufcular 
fibres  are  formed. 

That  there  are  two  powers,  having  each- its 
affinity  to  one  of  the  material  principles ; one 
the  aethereal,  the  other  the  phlogiftic  power. 

That  thofe  two  powers,  when  excited  by 
connexion  with  the  material  principles,  are  ca- 
pable of  atmofpheric  arrangement,  and  are 
attradive  to  each  other. 
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That  the  brain  is  formed  of  two  diftindt 
portions ; the  cerebrum  and  cerebellum. 

That  every  complete  or  common  nerve  is 
formed  from,  or  conneded  with,  both  the  ce- 
rebrum and  cerebellum. 

That  the  cerebrum  feparates  one  of  the  ’ 
powers  from  the  blood ; and  the  cerebellum 
the  other. 

That  every  complete  nerve  being  conneded 
with  both  the  cerebrum  and  cerebellum,  is 
compofed  of  nervous  fibres  from  each ; there- 
fore, every  common  nerve  conveys  both  the 
aethereal  and  phlogiftic  powers,  by  fibres, 
diftindly  extended,  from  each  portion  of  the 
brain.. 

That  the  powers  conveyed  by  the  nerves, 

are  eflentially  neceflary  to  the  produdion  of 

» « * 

mufcular  contradion. 
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That  the  bloody  alfo,  is  eflential  to  the  due 
adUon  of  a mufcle. 

That  the  blood  requires  conflant  fupplies  of 
the  acid  principle  with  its  aethereal  power; 
and  of  the  antacid  principle,  with  its  phlo- 
giftic  power. 

That  the  brain  and  nerves  derive  their  refpec* 

I 

tive  powers  from  the  blood;  and  their  func- 
tions ceafe,  when  the  blood  is  exhaufted  of 
thofe  powers. 

That  the  mufcles  themfelves  require  the 
prefence  of  blood,  duly  fupplied  with  its  ma- 
terial principles  and  powers,  to  enable  them  to 
ad  with  effed. 

That  mufcular  fibres  are  formed  of  particles 
of  the  material  principles,  fingly  arranged, 
and  fimply  conneded  together,  by  fibrillce  of 
common  and  fimple  conftrudion. 
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That  the  particle.s  in  mufeukr  arrangement  • 
are^  in  their  common  inadive  ftate,  conikicr- 
ably  diftant  from  each  other. 

That  every  other  material  particle  is  con* 
ncded  with  a fimple  nervous  filament,  con* 
veying  the  phlogifiic  power  from  one  portion 
of  the  brain ; while  every  intervening  or  alter- 
nating particle,  is  conneded  with  a fimple  ner-. 
vous  filament,  conveying  the  ethereal  power 
from  the  other  portion  of  the  brain. 

That  the  flow  of  thefe  two  difiinB  powers  to 
their  refpedive  particles  of  matter,  thus  alter- 
nately arranged,  with  the  afiiftance  of  the 
blood,  produces  mufcular  contradion,  by  aU 
iraBing  thofe  alternate  particles  into  contad  i 
and. 

That  the  sethereal  and  phlogifiic  powers, 
thus  combining,  and  becoming  difeharged 

from  their  refpedive  nerves,  confiicute  animal 
heai^ 
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A difficulty  then  occurred ; as  the  powers 
flowing  along  the  nerves  could  not  be  in  an  at- 
mofpheric  ftate,  and  as  the  material  particles 
in  mufcular  arrangement  muft  be*  confiderably 
diftin<5t,  when  not  in  adion,  how  were  we  to 

f 

account  for  thpfe  powers  becoming  fo  exten- 
fively  atmofpheric  around  the  material  particles, 
as  to  extend  from  one*  to  the  other ; which  is 
neceflary  to  enable  them  to  draw  thofe  particles 
into  contad? 

I 

That  difficulty  I (hall  now  attempt  to  fur- 
mount,  by  explanation. 

2s  In  the  6th  fedion,  when  confidering  th^ 
peculiar  properties  of  the  material  principles, 
and  the  asthereal  and  phlogiftic  powers,  in  cer- 
tain ftates  of  co-adion,  f endeavoured  to  prove, 
from  various  obffirvations  and  fads,  that  it  is  an 
invariable  law,  when  the  two  powers  are  excited 
and  feparated  by  the  influence  of  the  material 
principles,  that  each  power  in  its  excited  ftate 
of  feparation,  will  form  an  atmofphere  of  fmall 
extent  around  the  matter  it  is  immediately  con- 
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ne£led  with ; and,  in  thofe  dates,  that  each 
power  will  alfo  excite  an  external  atmofphere  of 
greater  extent  around  it,  by  communicating  a 
Jecondary  excitement  to  the  common  powers,  at 
all  times  exifting,  in  fome  date  or  other,  around 
them. — This  was  particularly  confidered  and 
explained  as  the  fecond  general  law,  and  argu- 
ments were  brought  to  prove  that  it  invariably 
takes  place  whether  the  powers  be  excited  to 
the  chemical,  magnetic,  or  ele6lric  dates  of 
arrangement;  the  kind  of  excitement  depend- 
ing upon  the  peculiar  date  of  the  material 
principles  exciting  them. 

3.  A nerve,  then,  fupplying  a mufcle,  con- 
veys both  the  aethereal  and  phlogidic  powers, 
from  the  cerebrum  and  cerebellum;  when  it 
arrives  at  the  mufcle,  its  ^ethereal  power  pafles 
by  a didindl  filament  to  one  material-  particle  in 
mufcular  arrangement,  and  its  phlogidic  power 
by  another  nervous  fibrilla,  to  another  particle, 

t 1 < 

the  next  we  will  fuppofe  in  fuccedion,  but 
confiderably  didant ; a number  of  thefe  parti- 
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cles,  in  alternate  arrangement,  forming  a muf- 
cular  fibre. 

4.  Thefe  two  powers  are  feparate,  and  ex- 
eited  by  the  vital  or  animating  powers,  when 
they  flow  along  their  diftindt  fibrillse ; be- 
caufe,  when  not  excited,  they  do  not  flow  to 
the  particles  in  mufcular  arrangement.  . 

Thefe  powers  diftindUy  excited,  and 
diftindUy  flowing  to  their  refpedlive  particles  iri 
iltufcular  arrangement,  will,  fo  foon  as  they 
are  communicated  to  thofe  particles,  diffufe 
ihemfelves  around  them  in  the  (late  of  fmall 
atmofpheres  highly  excited ; and  each  will, 
therefore,  by  the  common  law  which  always 
takes  effedt  in  fimilar  circumftances,  excite  to 
fecondary  arrangement,  a more  extenfive  atmo- 
fphere  of  the  contrary  power;  which  external 
atmofpheres  the  two  nervous  powers  meet  with 
in  the  blood,  fo  neceffary  to  their  due  effedt. — 
Thofe  fecondary  atmofpheres  will,  therefore, 
attra^  each  other ; they  will  draw  their  refpec- 
tivc  primary  atmofpheres  into  confab ; and 
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with  them  the  particles  of  matter  in  mufcu* 
. lar  arrangement^  which  they  refpedively  fur- 
round  : — by  that  combination,  the  contrary 
powers  will  deftroy  each  other’s  excitement  and 
arrangement,  and  will  combine  and  form  fire ; 
which  diffufing  itfelf  into  the  blood  prefent,  con- 
ftitutes  that  degree  of  heat  peculiar  to  animal 
life. 

6.  The  excitement  which  is  given  to  the 
ethereal  and  phlogiflic  powers  by  the  vital  or 
animating  principle,  then,  greatly  refembles 
the  ele(5lric  excitement  of  the  fame  powers. — 
In  both  flates  the  primary  excited  powers  form 
atmofpheres  of  fmall  extent ; in  both  ftates^ 
thofe  atmofpheres,  when  feparated  from  each 
other’s  influence,  acquire  extenfive  atmofpheres 
of  the  contrary  powers  around  them,  by  fecon- 
dary  excitement ; — in  both  flates,  thofe  fecon- 
dary  atmofpheres  around  the  two  different 
powers,  attrad  each  other,  and,  by  that  at- 
tradion,  draw  the  primary  atmofpheres,  and 
the  material  particles  they  furround,  into  con- 
tad  ; and  in  both  dates,  when  the  two  primary 
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atmofpbei'es  combine,  they  quit  their  atmo- 
fpheric  dates  and  properties,  and  leave  their 
refpcdiive  material  particles  deprived  of  their 
attra^ive  influence;  to  which  particles  they 
never  had  more  than  a flight,  fuperficial  at- 
tachment, as  being  communicated  to  them,  and 
not  excited  by  them. 

7.  Greatly  as  the  vital  and  eledric  dates  of 
excitement,  communicated  to  the  aethereal  and 
phlogiflic  powers,  refemble  each  other,  dill, 
however,  they  have  their  differences ; and  one 
peculiarity  particularly  marks  the  didinction  be^ 
tween  them  ; which  is,  that  whenever  the  aithe- 
real  and  phlogidic  powers  are  excited  to  the 
eledric  date,  and  feparated,  each,  indantly, 
excites  its  fccondary  atitiorphere  which  con- 
dantly  attends  it,  and,  together,  they  uni- 
formly expand  over  all  conducing  furfaces  near 
them,  unlefs  peculiarly  attrafted  to  one  part  by 
the  contrary  powers but,  when  the  two 
powers  are  excited  by  the  animating  principle, 
the  cafe  is  widely  different,  as  is  peculiarly  evi^ 
dent  in  volition;  for>  when  the  intelledlual 
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powers  tranfmit  excitement,  by  a nerve^  to  any 
particular  mufcle,  that  excitement  is  commu- 
nicated to  both  the  sethereal  and  phlogiftic 
powers,  and  proceeds  diredlly  from  the  brain  to 
the  mufcle  whofe  adion  is  determined  upon; 
confequently,  when  excitement  is  communi- 
cated by  the  intelledlual  powers,  that  excite-* 
ment  is  confined  to  the  very  fibres  of  the  nerves 
which  fupply  the  mufcle  to  be  moved ; and  the 
two  powers  which  diftindily  receive  that  excite- 
ment, neither  communicate  it  to  contiguous 
nervous  fibres,  nor  aflume  the  atmofpherici 
{late  of  excitement,  till  they  flow  from  the  ex- 
tremities of  their  refpeflive  nervous  fibrillar, 
to  the  material  particles  in  mufcular  arrange- 
ment, in  which  they  terminate ; then,  and  not 
till  then,  they  become  fubjedl  to  the  common 
law;  each  alTumes  its  primary  flate  of  arrange- 
ment, and  each  excites  its  fecondary  atmo- 
fphere,  and  refembles,  in  all  its  properties, 
the  fimilar  powers  in  the  eledric  ftates  of  ex- 
citement. 


8.  Intelledual  excitement,  then,  feems  to  be 
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propagated  by  the  power  of  animation  refidcnt 
in  every  nerve ; and  that  animating  power  only 
excites  the  sethereal  and  phlogiftic  powers  fub- 
jedt  to  its  influence,  to  become  atmofpheric, 
when  it  communicates  them  to  their  refpedlive 
material  particles,  in  which  the  animated  ner- 
vous fibrillse  terminate ; each  power  pafling  by 
its  refpedlive  nervous  fibrillas  to  its  refpedlivc 
material  particles  in  mufcular  arrangement, 

9.  If,  then,  the  vital  or  animating,  excite- 
ment be  communicated  to  the  two  powers  of 
the  common  nerve,  thofe  powers  being  mu- 
tually excited  and  feparated,  will  flow  from 
their  refpedlive  nervous  fibrillae,  • to  the  mate- 
rial particles  in  mufcular  arrangement,  in  which 
they  diflindlly  terminate,  and  around  which 
they  will  arrange  themfelves,  fo  as  to  form 
powerfully  excited  atmofpheres,  but  of  fmall 
extent. 

It  is  poflible  that  thefe  powers^  alone y may 
produce  mufcular  contradion,  by  flowing  in 
fuch  quantities  as  to  come  within  each  othei's 
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influence,  when  furrounding  their  rcfpetfUve 
terial  particles;  but  I by  no  means  think  it 
probable ; bccaufe,  if  they  were  communi- 
cated by  the  nerves  in  fuch  proportions  as  to 
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attradl  each  other,  and  their  refpedive  material 
particles  into  contadf,  why  is  the  prefence  of 
the  blood,  properly  fupplied  with  pure  air  and 
phlogiftic  aliment,  fo  efTentially  necelTary  to 
mufcular  a<flion  ? — And,  again,  why  fhould  na- 
ture difpenfe  with  a general  law,  in  this  cafe, 
which  fhe  invariably  obferves  in  producing  fimi- 
lar  effeds,  by  the  fame  powers,  in  other  dates 
of  excitement  ? — For  inftance,  when  two  dif- 
tant  particles  of  matter  acquire,  the  one  a phlo- 
giftic,  the  other  an  iethereal  atmofphere  in  an 
eledric  date,  ihofe  atmofpheres,  invariably,  at- 
trad  around  them  fecondary  atmofpheres  of 
wide  extent;  thofe  external  atmofpheres  are 
evidently  different  from  their  primary  exciting 
atmofpheres;  they  may  attrad  each  other,  and 
be  feparated  again,  unaltered,  and  unaffeded 
by  each  other ; but,  the  two  contrary,  primary 
atmofpheres  indantly  dedroy  each  other’s  ar- 
rangement, and  eledric  properties,  by  coming 
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into  contadl.  I,  therefore,  conclude,  that  Hie 
two  powers,  excited  to  flow  from  the  nerves,  to 
the  material  particles  in  niufcular  arrangenaent, 
form  fmall  excited  atmofpheres,  which  do  not 
extend  to  each  other. 

10.  The  aethereal  and  phlogiftic  powers, 
then,  thus  excited  around  their  refpedtivc  ma- 
terial particles,  and  not  being  within  each 
other’s  influence,  will,  according  to  the  ad 
general  law,  immediately  excite  the  two  pozven 
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exifting  in  the  blood,  there  prefent ; the  sethe- 
real  power  excited  around  the  ift,  3d,  5th,  &c. 
material  ■ particles,  will  excite  fecondary  atmo- 
fpheres of  phlogillon,  while  the  phlogiftic 
power  excited  around  the  2d,  4th,  6th,  &c. 
particles,  will  excite  the  jcthereal  power  of  the 
blood,  to  form  fecondary  atmofpheres  around 
them. 

11.  Thefe  fecondary  or  external  atmofpheres 
being  formed  of  the  contrary  powers  in  fimilar 
ftates  of  excitement,  will,  then,  attrad  each 
other,  as  extending  within  each  other’s  influ- 

Q. 
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cnce;  by  that  attra6lion,  they  will  draw  their 
refpedtive  primary  exciting  powers  into  con- 
taft,  and  with  them  the  material  particles  they 
refpedively  furround,  till  thofe  primary  armo- 
fpheres,  by  coming  in  contadl:,  combine,  and 
quitting  their  connexion  with  the  material  parti- 
pies,  lofe  their  nervous  excitement,  and  confti- 
tute  fire ; in  which  ftate  they  will  pafs  into  the 
blood  of  the  mufcle : by  the  combination  of 
the  primary  atmofpheres,  the  external  atmo- 
fpheres  will  alfo  become  difengaged,  and  cona- 
bining  in  an  excited  ftate,  will  not  return  to 
their  former  combinations  in  the  blood  ; confe- 
quently,  the  acid  and  antacid  principles  they 
were  chemically  combined  with,  will  be  left 
combined  together,  in  a faline  ftate,  in  the 
blood ; and  the  neceflity  for  frelh  fupplies  of 
air  arid  food  to  replace  thofe  principles,  thus 
difcompofed,  muft  be  proportionate  to  the  de- 
gree of  mufcular  a<ftion. 

When  the  material  particles  are  drawn  fo 
near  to  each  other  as  to  enable  the  primary  at- 
piofpheres  to  come  in  contad,  they  muft  be 
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grtatly  approximated;  the  connedihg,  fimple 
filaments,  neceflarily  muft  become  curved^  or 
bended  afide\  the  mufcular  fibre  muft  become 
greatly  contraEled  in  its  length,  and  the  foHd 
parts  to  which  its  extremities  are  connected, 
muft,  therefore,  be  brought  nearer  to  each  other, 
if  the  fibre  were  fo  conne<fted ; or,  the  length 
and  circumference  of  the  veffel  muft  be  dimi- 
nlfloedy  in  whofe  compofition  the  fibre  forms  a 
part. 

From  what  has  been  advanced,  then,  I draw 
the  following  general  conclufions  : 

ift.  That  the  cerebrum  and  cerebellum  fepa- 
rate  the  sethereal  and  phlogiftic  powers  from  the 
blood. 

- 2d.  That  the  cerebrum  feparates  one  power, 
the  cerebellum  the  othen 

3d.  That  the  medulla  oblongata,  the  medulla 
fpinalis,  and  every  nerve  proceeding  from 
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them,  are  formed  by  the  cerebrum  and  cere- 
bellum. 

4th.  That  every  nerve,  therefore,  confifts  of 
diftin(5i:.fibres.from>  both  the  cerebrum  and  cere* 
bellum. 

5th.  That  every  nerve  contains  both,  the 
ethereal  and  phlogiftic  powers;  each  power 
being  conneded  with  its  diftindt  fibres : the 
fibres  conneded  with  the  cerebrum  convey- 
ing one  power;  thofe  conneded  with  the  ce- 

rebelliiin  the  other. 

\ 
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- 6th.  That  thefe  powers  in  the  nerves  are  put 
in  motion  by  the  influence  of  the  vital  or  ani- 
mating powers,  inherent  in  the  brain-  and 
nerves. 

7th.  That  the  powers  in  the  nerves  thus  put 
in  motion,  diftindly  flow  by  their  refpedive  fi- 
brill^,  to  the  material  particles  in  mufcular  ar- 
rangement, diftant  from  each  other,  but  con^ 
neded  by  Ample  filaments* 
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8th.  That  tke  particles  receiving  the  sethereal 
power  of  the  nervous  fibrillae,  alternate  with 
thofe  conneded  with  the  phlogiftic  nervous 
fibrillae* 

9th.  That  thefe  powers  thus  excited  form  at- 
mofpheres  of  fmali  extent  around  their  refpec^ 
five  material  panicles. 

loth.  That  the  excited  atmofpheres,  thus 
communicated  from  the  nerves  to  the  material 
particles  of  the  mufcular.  fibres,  excite  fecon- 
dary  and  extenfive  atmofpheres  around  them^ 
which  they  acquire  from  the  sethereal  and 
phlogiftic  powers  in  the  blood  there  pre- 
fent. 


nth.  That  the  external  atmofphere,  thus 
formed  around  each  material  particle,  is  fuffi- 
ciently  extenfive  to  be  within  the  influence  or 
extent  of  the  next  adjoining  atmofphere. 

1 2th.  That  t\Vo  external  or  fecondury  atmo- 
fpheres thus  in  contad,  will  attrad  each  other ; 
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becaufe  the  contrary  powers  forming  thofe  at- 
mofpheres  alternate  with  each  other. 

13th.  That  by  that  attraction  the  primary  at- 
mofpheres,  which  were  immediately  communi- 
cated from  the  nerves  to  their  refpeCtive  mate- 
rial particles,  will  be  brought  together,  and  with 
them  the  material  particles  themfelves. 

14th.  That  by  this  approximation  of  the 
material  particles,  the  mufcular  fibre  which  they 
form  will  be  fhortened. 

15th.  That  the  ^ethereal  and  phlogiftic 
powers  communicated  to  thofe  particles  by  their 
refpeCtive  nervous  fibrillae,  being  thus  brought 
into  contad,  will  combine,  and  form  fire^ 
which,  palling  into  the  blood,  conftitutes  animal 
heat. 

1 6th.  That  the  asthereal  and  phlogiftic 
powers  of  the  blood  which  were  excited  to  form 
the  fecondary  atmofpheres,  will  combine  alfo, 
and  the  acid  and  alkaline  principles  from  which 
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they  were  feparated,  will  form  a neutral  falinc 
compound  ; which  will  remain  commixed  with 
the  blood  till  feparated  by  the  glands,  and  ex- 
pelled. 

I ytb.  And  that  the  blood  mud  require  fup- 
plies  of  the  aethereal  acid  and  of  the  phlogifticated 
antacid  principles,'  in  proportion  to  the  expen- 
diture of  thofe  powers  and  principles  by  mufcu- 
lar  adlion. 

Thus,  then,  I explain  mufcular  contradlion  of 

every  kind;  that  is,  the  contra6Hon  of  every 

mufcular  fibre  I fuppofe  to  be  effeded  by  the 

Xtwo  powers  conveyed  by  the  nerves,  attracting 

tht  coni^OTitnt  particles  of  mufcular  fibres  nearer 

to  each  other,  in  the  manner,  or  upon  the 

principles,  or  according  to  the  general  laws 

which  I have  explained  (feed.  6th.)  But, 

mufcular  fibres  are  very  different  from  each 

other  in  one  refped ; which  is,  the  mode  of 

their  being  excited  to  adion.  Some  mufcular 
% 

adions  being  excitable  by  the  will ; while 
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others  ad  independently  of  it,  and  can  neither 
be  reftrained,  nor  accelerated  in  their  adions, 
diredly,  by  any  detenriiination  or  effort  of  the 
mind. 

Still,  however,  in  all  cafes,  the  fimple  mufeu- 
lar  fibre,  or  the  fimple  material  particles  in 
mufcalar  arrangement  are  pafftve ; confe- 
quently,  the  reafons  why  certain  mufcles  arc 
fubfervient  to  the  will,  and  others  are  not, 
muff  be  fought  for  in  the  different  ftates  or 
conditions  of  the  nerves^  by  whofe  powers  the 
mufcular  fibres  are  contraded. 

As  the  mufcles  fubfervient  to  the  will,  and 
the  nerves  conneding  them  with  the  brain, 
feem  to  be  the  fimplell  in  their  conftrudure, 
I (hall,  firft  of  all,  dired  my  attention  to  them, 
under  the  general  title  of  voluntary  mufcles^  or 
mufcles  of  volition;  and,  then,  I fhall  con- 
fid  er  the  other  clafs,  or  the  Involuntary  muf^ 
ties ; by  which  I fimply  mean  all  the  mufcles, 
or  mufcular  fibres,  whofe  adions  are  not  under 
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the  direct  influence  of  the  will.  Voluntary 
and  involuntary  I apply  to  the  two  claflTes,  as 
terms  of  convcniency,  without  contending  for 
their  ftrift  propriety. 


R 
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SECTION  .VIII. 


On  the  voluntary  mufcleSy  and  the  nerves  hy  which 
they  are  conne^ed  with  the  hrain^ 


01  the  trunk  of  the  body,  of  the  legs 
and  arms,  and  of  the  face. 

2.  Each  voluntary  mufcle  requires  the  pre- 
fence of  the  blood  with  its  proper  principles, 
and  the  powers  of  the  nerves,  to  excite  it,  or 
rather  to  caufe,  it  to  contrail;  confequently, 
every  voluntary  mufcle  requires  a free  inter- 
courfe  with  both  the  brain  and  the  heart,  to 
enable  it  to  difcharge  its  functions ; for,  if  the 
jierve  which  connedls  it  with  the  brain  be  cur, 
it  inftantly  ceafes  to  contra6b,  in  obedience  to 
the  will ; and  if  the  arteries  which  fupply  it 


voluntary  mufcles  are  chiefly  thofc 
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with  blood,  be  cut,  its  power  of  contrading  is 
inftantly  weakened, 

3.  If  the  nerve  be  cut,  and  that  portion  be- 
low the  fedion  be  irritated,  irregular  contrac- 
tions of  the  mufcle  will  be  excited  ; becaufe 
the  nerve  ftill  retains  its  ufual  proportion  of 'the 
aethereal  and  phlogiftic  powers,  and  alfo  the 
property"  of  fecreting  thofe  powers  from  the 
blood; — and  if  the  arteries  be  cut,  which  fup- 
ply  it  with  blood,  it  ftill  will  be  capable  of 
contradling  in  fome  degree,  when  it  receives  the 
nervous  powers,  becaufe  it  ftill  retains  a portion 
of  blood,  in  the  numerous  veflels  diftributed  to 
it ; and  fimply  cutting  its  proper  artery,  in  ge- 
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neral,  is  not  fufficient  to  deprive  it  of  blood, 
on  account  of  the  anaftomofes  of  the  different 
blood  veflels  of  neighbouring  parts  with  each 
other, 

4.  When  volition  is  excited  in  the  brain,  that 
excitement  is  tranfmitted  along  the  nerve  to  the 
mufcle,  whofe  a<ftion  is  determined  upon ; that 
voluntary  excitement  communicated  from  the 
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brain  to  the  common  nerve,  does  not,  however, 
excite  the  sethereal  and  phlogiftic  powers  to  be- 
come atmofpheric  in  the  nerve ; becaufe,  in  that 
cafe,  thofe  powers  could  not  pafs  along  the  fim- 
ple  nervous  fibres  to  which  they  properly  belong, 
without  attradUng  each  other,  as  being  in  con- 
tact ; nor  without  exciting  the  powers  in  the  nu- 
merous nervou?  fibres  in  the  fame  bundle,  which 
branch  off  from  the  common  trunk  of  the  nerve 
to  different  mufcles. 

5.  The  excitement  of  volition,  then,  when 
tranfmitted  to  the  voluntary  nerve,  is  fimply  the 
excitement  of  progreffion ; that  is,  the  ^ethereal 
and  phlogiftic  powers,  appertaining  to  the  cor- 
refpondent  nervous  fibrillse,  proceeding  toge- 
ther to  any  particular  mufcle,  are,  fimply,  excited 
to  niove  towards  the  extremities  of  their  refpec- 
live  fibril!^ ; when  there,  they  will  flow  to  the 
material  particles  in  mufcular  arrangement,  in 
which  thofe  nervous  fibrillse  refpedlively  termi- 
nate : — the  two  powers  thus  excited  to  flow, 
will  furround  their  refpedlive  material  particles 
in  an  excited  ftate ; each  power  vvill  excite  its 
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‘contrary  power  .which  it.meets  with  in  the  arterial 
blood,  to  form  an  external  atmofphere  around 
it ; and  thofe  external  atmofpheres  will  attraB, 
each  other,  and  alfo  their  refpedivc  powers  which 
were- excited  by,  and  communicated  .from,  the 
nerves ; and  with  them,  the  material  -particles  in 
mufcular  arrangement ; by  which,  the  -contrac* 
tion  of  the  mufcular  fibres  will  be  effeded,  as 
already  explained,  fed.  vii. 

6.  It  is  evident,  then,  that  the  nerves  of  voli- 
tion arife  from  the  brain,  and  are  immediately 
expofed  to  the  influenceof  the  intelledual powers : 
that  thofe  powers  determining  upon  the  contrac- 
tion of  a mufcle,  tranfmit  an  excitement  to  the 
correfpondent  nervous  fibrillse,  which  convey 
the  ethereal  and  phlogiflic  powers  to  that  muf- 
cle : that  that  excitement  is  fimply  the  excite- 
ment of  progreffion,  by  which  the  two  powers 
are  made  to  flow  towards  their  refpedive  extre- 
mities : that  the  sethereal  and  phlogiflic  powers 
thus  fimply  flowing  along  their  refpedive  fibres, 
are  communicated  to  their  refpedive  material 
particles  in  mufcular  arrangement  : that  they 
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then  excite  fecondary  atmofpheres  which  they 
acquire  from  the  powers  in  the  blood  in  the 
mufcle,  by  which  the  material  particles  are  at- 
tradled  towards  each  other,  and  the  mufcle  is 
fhortened;  and  that  the  nerve  forms  a free  and 
uninterrupted  intercourfe  between  the  brain  and 
the  mufcle. 


( >^7  ) 


SECTION  IX. 


On  involuntary  mufcles,  or  the  adions  of  the  heart 
and  vafcular  fyjlem  ; with  the  peculiar  JiruElure 
of  their  nerves^  and  the  manner  in  which  they 
are  excited. 


1.  'T'HE  involuntary  mufcles  are  chiefly  the. 

heart,  and  vafc-ular  extremities.  By 
vafcular  extremities  I mean  the  extremities  of 
the  arteries  and  veins  in  every  part  of  the  body,, 
whether  it  be  the  brain,  the  lungs,  the  mufcles 
themfelves  voluntary  or  involuntary,  the  liver, 
liomach,  inteftines,  or,  in  fliorr,  any  part  into 
whofe  compofition  the  arteries  and  veins  enter ; 
for  that  thefe  remote  ramifications  have  a pecu- 
liar mufcular  adion  of  their  own,  by  which  they 
propel  the  blood  they  contain,  is  too  evident, 
too  neceffary  to  admit  of  a doubt ; confequently, 
thefe  vafcular  extremities,  muft  be  interwoven 
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with  mufcular  fibres,  which  form  a confiderable 
part  of  that  clafs  which  1 call  involuntary  muf- 
ciilar  fibres,  as  ading  independently  of  the  will. 

2.  The  a6lion  of  an  involuntary  mufcle,  is, 
in  effed:,  exadlly  the  fame  as  that  of  a voluntary 
mufcle  : it  is  merely  a contra6lion  ; that  contrac- 
tion is  fimply  an  approximation  of  its  conflituent 
particles ; that  approximation  is  the  effedl  of 
attraction  drawing  thofe  particles  towards  each 
other;  that,  like  every  other  attraction,  is  the 
effect  of  the  ssthereal  and  phlogiftic  powers  in 
excitement,  combining  with  each  other ; and 
thofe  ethereal  and  phlogiftic  powers  muft  be 
conveyed  to  the  mufcle  by  the  nerves,  as  when 
they  produce  voluntary  aCtion  by  being  com* 
municated  to  the  voluntary  mufcles ; and  the 
neceffity  of  the  blood,  being  prefent  to  aflift  in 

-the  operation,  is  too  evident  to  need  infifting  on. 

3.  That  the  nerves  communicate  powert 
which  caufe  the  involuntary  mufcles  to  contraCt, 
is  evident  from  analogy  with  the  voluntary 
mufcles ; it  is  inconteftably  proved,  alfo,  by* 
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this  confideration,  that  if  the  communication 
between  the  brain  and  the  involuntary  muf- 
cles  be  deftroyed,  by  cutting  the  connedling 
nerves,  their  ai5lions  ceafe ; not  indeed  im- 
mediately, becaufe  the  nerves,  during  life,  at 
all  times,  contain  a confiderable  portion  of  the 
sethereal  and  phlogiftic  powers,  and  have,  like- 
wife,  moft  probably,  the  power  of  fecreting  it 
from  the  blood ; confequently,  if  the  communi-  * 
cation  with  the  brain  be  deftroyed,  ftill^the 
nerves  of  the  involuntary  mufcles  will  be'capable 
of  being  excited,  fo  long  as  the  powers  they 
contain  arc  unexhaufted.  ... 

• -f 
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4.  That  the  prefence  of  the  blood  duly  fup- 
plied  with  its  sethereal  and  phlogiftic  powers,  is 
alfo  eflentially  necelTary  to  the  adlion  of  involun- 
tary mufcles,  cannot  be  denied ; becaufe  their 
a<ftions  are  immediately  weakened  by  the  lofs  of 
blood  in  a confiderable  quantity  ; by  the.  blood 
being’  deftitute  of  pure  athereal  air';  or,  by  its 
being  exhaufted  of  tht  phlogijlicated  principle  de- 
rived, from  proper  aliment;  confequently,  not 
only  the  blood,  but  alfp  the  sethereal  and  phlo^ 
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giftic  powers,  with  their  refpedive  material  prin- 
ciples, are  neceflary  to  the  adion  of  the  involun- 
tary mufcles.  The  heart,  indeed,  may  contrad, 
when  its  auricles  and  ventricles  are  emptied  of 
.blood,  becaufe,  though  thofe  cavities  contain  no 
blood,  ftill,  the  arteries  and  nerves  every  where 
interwoven  with  the  mufcular  fibres,  forming  the 
very  fuhjiance  of  the  heart  itfelf,  ftill  retain 
their  blood ; and  till  that  blood,  and  the.^nerves 
accompanying  it,  to  every  mufcular  fibre  of  the 
heart,  be  exhaufted  of  their  powers,  th^  heart 
may  be  excited  to  contrad ; unlefs  the; , vital 
principle  itfelf,  which  excites  thofe  powers  to 
motion,  be  deftroyed. 

5*  I aflume  it  then  as  a fad,  that  the  involufi* 
tary  mufcular  fibres  are  made  to  contrad,  by 
the  sethereal  and  phlogiftic  powers  communi- 
cated by  the  nerves,  exciting  the  powers  in  the 
blood ; by  the  attradion  of  which  contrary 
powers,  the  component  particles  of  the  involun- 
tary mufcular  fibres  are  drawn  together,  and  the 
fibres  fhortened  ; in  the  fame  manner  as  the  con- 
tradion  of  the  voluntary  mufcular  fibres  is  ef- 


( ) 


feded ; and,  therefore,  I (hall  not  again  repeat 
the  particulars  of  the  procefs.  « 

6.  It  is  now  proper  to  confider,  why  thefe 

involuntary  mufcles  are  not  fubjedl  to  the  will, 

« 

as  the  voluntary  mufcles  are,  (ince  their  adlions 
are  both  produced,  in  the  fame  manner,  by  the 
conjoint  influence  of  the  powers  of  the  nerves 
and  in  the  blood.  That  reafon  muft  be  fought 
for  in  the  conditions  of  the  nerved  themfelves ; 
and  a flight  attention  to  the  refpedlive  nerves^ 
fupplying  the  two  clafTes  of  mufcles,  will  be  fuf- 
fjcient  to  point  out  that  reafon. 

7.  It  has  already  been  obferved  (fe6I.  viii.  2.) 
that  the  intercourfe  between  the  brain  and  the  vo^ 
limtary  mufcle  muft  be  uninterrupted  ; and  if  we 
examine  thofe  nerves  of  volition,  we  find  that 
they  arc  free,  and  uninterrupted  in  their  courfe  ; 
but,  as  the  influence  of  the  brain  cannot  be  di- 
jefUy  tranfmitted  to  the  involuntary  mufcles,  it 
muft  follow,  that  the  connecting  nerves  muft  be 
interrupted  in  their  courfe  between  the  brain  and 
thofe  mufcles;  and  anatomy  teaches  us  that 
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every  nerve,  paffing  from  the  brain  to  thofe  in- 
voluntary mufcles,  does  pafs  into  one  or  more 
ganglia ; and  from  thofe  ganglia  they  proceed  to 
the  involuntary  mufcles ; but,  not  unfrequently, 
that  progrefs  is  again  interrupted  by  moft  intri- 
cate plexufes.  The  ganglia  are  invariably  found 
to  intercept  the  nerves  of  the  involuntary  niuf- 
cles  : they  are  never  found  in  any  part  of  the 
courfe  of  the  nerves  of  volition  ; therefore,  it  is 
a reafonable  deduction,  that  the  ganglia  do  in* 
terrupt  the  diredt  intercourfe  between  the  brain 
and  the  mufcular  fibres,  whofe  adlions  are  in- 
voluntary. 

>8.  The  inter cojlal  or  great  fympathetic  nerves 
are  the  grand  fource,  from  whence  the  nerves 
fupplying  the  heart,  and  the  vafcular  extremi- 
ties of  the  flomach,  inteftines,  liver,  and  abdo- 
minal vifcera  in  general,  are  chiefly  fupplied; 
the  adlions  of  all  thofe  parts  are  involuntary, 
and  the  nerves  by  which  they  are  fupplied,  are 

V 

fent  off  from  the  ganglia  of  the  intercollals.  In 
fadl,  the  intercoftal  nerves  arife,  commonly,  from  ' 
the  fifth  and  fixth  pair  of  the  medulla  oblongata, 
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and  from  all  the  fpinal  nerves,'  in  fucceffion, 
which  fend  off  branches  which  pafs  into  the  gan- 
glia of  the  intercoftals,  and  from  thence  to  the* 
mufcular  fibres  of  the  heart,  and  vafcular  ex- 
tremities of  the  parts  mentioned- 

9.  The  asthereal  and  phlogiftic  powers  of  'the 
brain,  then,  flow  along  their  refpedive  nerves 
to  the  ganglia  of  the  intercoftal  nerves ; and 
from  thofe  ganglia  they  flow  along  the  nerves, 
proceeding  from  them  to  the  heart  and  vafcular 
extremities. 

The  ganglia,  then,  do  not  intercept  the  flow 
of  the  two  powers  from  the  brain  to  the  volun- 
tary mufcles ; but  they  receive  them  from  the 
brain  by  the  nerves  intervening,  and  then  tranf- 
mit  them  by  nerves  proceeding  from  them  to  the 
involuntary  mufcles ; they,  therefore,  prevent 
the  brain  from  tranfmitting  the  two  powers, 
re8Iy,  by  an  uninterrupted  courfe  to  any  invo- 
luntary mufcle ; and  they  prevent  impreffions 
made  upon  the  extremities  of  thofe  nerves,  from 
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being,  mmedlatelyy  conveyed  or  perceived  by* 
the  brain. 

• ic.  The  intercoftal  nerves,  then,  are,  as  it 
were,  two  chains  of  ganglia,  from  which  the' 
mufcles  are  fupplied,  which  perform  the  con- 
(lant  and  involuntary  adions  requifite  for  the 
circulation  of  the  blood  through  the  heart,  and 
the  blood  veflels  in  the  ftomach,  inteftines, 
liver,  and,  in  fliort,  all  the  abdominal  vifcera 
in  particular.  But,  there  are  other  involuntary 
aftions  of  the  vafcular  extremities,  ftili  more  dif- 
tant  from  the  heart,  or  centre  of  the  circulating 
powers'  by  which  the  blood  is  moved  ; thefe  are 
the  arterial  and  venous  extremities  forming  fo. 
large  a portion  of  all  the  voluntary  mufcles  thtmr 
felves,  of  all  the  extremities : the  more  diftant 
thofe  vafcular  extremities  are  from  the  heart,  the 
more  neceflary  is  the  action  of  the  mufcular 
fibres,  interwoven  with  thofe  V2^fcular  extremities, 

\ 

II.  The  vafcular  extremities,  therefore,  of 
the  voluntary  mufcles,  muft  have  an  involuntary 
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asftion,  by  which  the  blood  is  propelled  throagh 
them,  at  all  times,  whether  the  mufcle  be  in  vo- 
luntary adion  or  not ; and  as  the  circulation  of 
the  blood  through  thofe  diftant  mufcles  muft  be 
chiefly  effeded  by  the  involuntary  adions  of  the 
fanguiferous  veflTels  themfelves,  it  is  evident, 
that  a conflderable  portion  of  nervous  powers, 
muft  be  conftantly  neceflary,  to  keep  up  thofe 
adions^  and,  as  thofe  mufcular- fibres  which 
perform  thofe  adions  are  involuntary,  the  nervesj 
by  which  thofe  mufcular  fibres  are  fupplied  with 
power,  muft  be  intercepted  by  ganglia^  in  their 

t 

courfe  from  the  brain  to  thofe  vafcular  extremi- 
ties. 

12.  If  we  attend  to  the  anatomy  of  thofe  parts, 
and  of  the  nervous  fyftem,  we  inftantly  perceive 
that  the  voluntary  mufcles  are  fupplied  with 
nerves  pafiing  through  ganglia. 

\ 

All  the  fpinal  nerves,  which  are  the  nerves 
diftributed  to  the  voluntary  mufcles,  are  form- 
ed of  bundles  of  nervous  fibrillse,  arifing  from 
both  the  * anterior  and  pofterior  parts  o/  the 
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medulla  fpinalis'i  The  anterior  bundles  com- 
bine with  the  pofterior,  and  pafs  free  from  in- 
terruption, from  the  medulla  fpinalis  to  the  vor 
luntary  mufcles ; confequemly,  thofe  nerves  form 

a free  intercourfe  between  the  brain  and  the  vo- 
\ 

luntary  mufcles : but,  the  pojlerior  fafciculi  of 

.nerves,  arifing  from  the  medulla  fpinalis,  pafs 

inio  ganglia,  before  they  unite  with  the  anterior 

fafciculi  and  proceed  in  one  common  bundle  to 

the  mufcles  of  volition. 

% 

13.  The  fpinal  nerves,  diftributed  to  the  vo- 
luntary mufcles,  then,  are  formed  of  bundles 
of  nervous  threads  arihng  from  the  anterior  part 
of  the  medulla  fpinalis,  which  pafs  freely  and 
without  interruption  to  the  voluntary  mufcles ; 
and  of  bundles  of  nervous  fibrillte,  arifing  from 
the  pojierior  part  of  the  medulla  fpinalis,  which 
pafs  into  ganglia ; and  from  thofe  ganglia  ner- 
vous fibres  proceed,  and  coalefce  with  the  ante- 
rior nerves,  to  form  the  common  nervous 
trunks  which  are  diftributed  to  the  voluntary 
mufcles.  The  anterior  branches  of  the  fpinal 
nerves  being  free  from  interruption,  convey  the 
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powers,  excited  by  volition,  to  the  mufcles, 

( 

which  are  obedient  to  the  will ; and  the  pofterior 
branches  having  pafled  through  ganglia,  are 
diftributed  to  the  mufcular  fibres  of  the  blood 
veficls  in  the  voluntary  mufcles  to  keep  up  their 
involuntary  actions,  without  being  under  the 
influence  of  the  will. 

14.  It  appears  very  evident,  then,  that  every 
nerve  which  paflTes  in  an  uninterrupted  courfe 
from  the  brain,  or  the  medulla  oblongata,  or  fpi- 
nalis,  which  are  formed  by  the  cerebrum  and 
cerebellum,  to  a mufcle,  is  a nerve  of  volition  ; 
and  that  every  nerve  proceeding  from  the  brain, 
•and  pairing  into  a ganglion^  before  it  is  diftri- 
buted to  a mufcle,  is  not  under  the  power  of 
the  will,  when  it  pafles  from  the  ganglion  to 
the  mufcle  to  which  it  is  diftributed. 

15.  A nerve  of  volition,  then,  conveys  the 
powers  excited  to  flow  along  it  by  mental  voli- 

t 

tion,  in  a direct ' courfe  to  the  material  particles 
in  mufcular  arrangement ; thofe  powers  flowing 
along  their  refpedive  nervous  fibrillx,  to  their 

T 


( 138  ) 


correfpondent  mufcular  particles,  furround  them 
in  a ftate  of  excitement ; each  power  excites  its 
fecondary  atmofphere,  which  is  formed  of  the 
powers  in  the  blood,  and  thofe  atmofpheres  of 
the  contrary  powers,  by  attrafting  each  other, 
produce  the  contradlion  of  the  mufcular  fibre, 
as  before  (fed.  vii.)  amply  explained. 

1 6.  But,  as  the  nerves  which  pafs  to  the  heart, 
and  the  extremities  of  the  blood  veflels,  in  every 
part  of  the  fyftera,  are  interrupted  by  paffing 
through  ganglia,  the  powers  excited  to  flow 
from  the  brain  to  thofe  nerves,  cannot  directly 
proceed  further  than  thefe  ganglia  ; from  whence 
they  flow  by  a regular  diffujion  along  the  nerves 
arifing  from  thofe  ganglia,  to  bediftributed  to  the 
heart  and  vafcular  extremities.  The  flow  of 
the  excited’  powers  to  the  ganglia,  is  an  excite- 
ment fiifficient  to  caufe  them  to  diffufe  them- 
felves  along  the  nerves  extending  to  the  involun- 
tary mufcular  fibres  : 'by  that  flow  the  powers 
are  accumulated  in  thofe  nerves  ; but,  the  brain 
cannot^  on  account  of  the  interrupting  ganglia, 
propagate  that  excitement,  which  is  neceflary  to 
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difcharge  the  two  powers,  from  the  extremities 
of  their  refpedlive  fibrilla?  to  the  mofcnlar 
fibres,  fo  as  to  caufe  them  to  contradl. 

1 7.  The  involuntary  nerves,  then,  arifing  from' 
ganglia,  confiantly  receive  a flow  of  the  ethereal 
and  phlogiftic  powers  from  the  cerebrum  and 
cerebellum,  by  means  of  the  ganglia ; but  that 
is  merely  the  flow  of  Ample  diffufion,  not  of 
excitement ; for  though  the  ethereal  and  phlo- 

I 

giftic  powers  diffufe  themfelves  along  their  re- 
fpedive  nervous  fibres,  ftill,  the  energy  of  the 
vital  or  animating  principle  is  wanting,  to  give 
them  that  excitement  upon  which  their  power 
of  flowing  in  an  excited  atmofpheric  ftate  to  the 
mufcular  fibres,  and  caufing  them  to  contradt, 
depends ; confequently,  the  involuntary  nerves 
require  the  application  of  Jlimnli  to  excite  them 
to  propel  their  powers  to  the  mufcular  fibres,  fo 
as  to  caufe  them  to  contradl ; at  leaft,  the  appli- 
cation of  flimuli  is  neceflary  to  excite  thofe 
nerves  to  perform  their  fundions  with  that  de- 
gree of  vigour  which  is  required. 

T 2 
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18.  That  this  is  in  reality  the  cafe,  is  abun- 
dantly evident ; for  if  the  blood  be  denied  the 
influence  of  atmofpheric  air  in  the  lungs,  the 
heart  will  ceafe  to  ad  : — ^^when  the  heart  has 
ceafed  its  motions^  the  application  of  ftimuli 
will  excite  it  to  renew  them,  if  applied  within  a 
certain  time ; and  in  cafes  of  fufpended  anima- 
tion the  application  of  pure  air  to  the  lungs, 
will  frequently  reftore  the  involuntary  adions  of 
the  mufdcs  by  its  ftimulating  effeds  upon  the 
nerves, 

19.  It  is  by  no  means  improbable,  that  the 
powers  flowing  from  the  brain  to  the  ganglia, 
rnay  ftill  retain  excitement  fufficient  to  produce 
their  flow  from  the  nervous  extremities  to  the 

' ■ . 1 ■ 

involuntary  mufcles,  fo  as  to  keep  up  a conftant 
adion,  independent  of  any  ftimulus ; but,  at 
the  fame  time,  it  mud  be  granted,  that  the  ap- 
plication of  llimiili  to  tbpfe  nerves,  does  excite 
their  adion ; and,  that  the  conftant  application 
of  the  natural  ftimuli  of  pure  air  and  proper 
food,  is  neceffary  to  excite  thofe  involuntary 
aftions  to  a due  degree  of  vigour. 


( »4i  ) 

!2o.  It  has  already  been  obferved,  (fe(5l.  vii.) 
that  every  mufcular  fibre,  voluntary  or  involun^ 
tary,  is  made  to  coniradl  by  the  ^ethereal  and 
phlogifiic  powers,  flowing  in  a ftate  of  excite- 
ment, to  their  refpedive  particles  of  matter  in 
mufcular  arrangement  : — we  know  that  certain 
flimuli  will  excite  the  heart  to  contradV,  even 
when  feparated  from  the  body,  immediately  af- 
ter its  fpontaneous  contradlions  have  ceafed : 
we  know  that  the  blood,  duly  fupplied  with  its 
requifite  principles  and  powers,  does  excite  the 
heart  to  contradt  in  the  living  body  : we  know 
that  the  blood  does  not  excite  the  voluntary 
mufcles  to  adfion ; and  we  know  that  if  a 
nerve  of  volition  be  irritated,  the  voluntary  muf- 
cle  is  put  into  adlion  ; confequently,  the  nerves 
of  the  voluntary  mufcles,  are  not  expofed  to  the 
adlion  of  ftimuli,  of  any  kind,  in  the  natural, 
healthy  ftate,  but  convey  the  excitement  of  vo- 
lition, diredlly,  from  the  brain  to  the  mufcular 
fibres,  without  being  expofed  to  the  influence  of 
any  other  exciting  caufe  : but,  on  the  contrary, 
the  involuntary  nerves  are  expofed  to  the  influ- 
ence of  the  bipod,  which  adts  as  a Jlimulus ; and 
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that  (limulus  excites  the  nerves  to  propel  their 
aethereal  and  phlogiftic  powers,  in  an  excited 
ftate,  to  the  mufcular  fibres,  which  caufes  them 
to  contradl. 

21.  If  a nerve  of  volition  be  irritated  in  its 
courfe,  the  mufcle  is  thrown  into  adtion  ; there- 
fore the  nerves  terminate,  direEily^  in  the  muf- 
cular  fibres : but  if  an  involuntary  nerve  be. ir- 
ritate in  its  courfe,  the  involuntary  mufcle  does 
not  contradl ; v/hich  proves  that  the  nerve  does 
diredlly,  terminate  in  mufcular  fibres  ; but, 

that  its  fibres  are  again  'intertupted  when  they 
✓ 

reach  the  mufcle,  and  then  are  diftributed  to  the 
mufcular  fibres. 

2 2.  Whatever  be  the  fiate  which  the  nerves 
affume,  when  they  reach  the  involuntary  mufcles, 
it  is  evident  that  the  excitement  of  the  trunk  of 
the  nerves  (tops  there,  when  irritated  ; and  it  is 
evident,  that  the  nerves,  thus  diftributed  upon 
the  fur  faces  of  the  blood  veflels  and  heart,  are 
excitable  by  ftimuli ; and  that  from  thence  the 
excitement  is  propagated  to  the  extremities  of 
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the  nervous  fibrillse,  which  immediately  termi- 
nate in  the  material  particles  in  mufcular  ar- 
rangement ; fo  that  whenever  this  nervous  ex- 
panfion  on  the  fnrfaces  of  the  heart  and  blood 
vefl'els  is  excited,  by  proper  Jlimull,  that  excite- 
ment is  propagated  by  the  nervous  fibrill^ 
which  proceed  from  this  nervous  expanfion  to 
the  mufcular  fibres  themfelves. 

■t 

» 

23,  I think  it  then  ftridly  allowable  to  draw 
the  folio  win  2;  condufions : 

/ 

I ft.  That  the  nerves  of  volition  proceed  from 
the  l)rain,  and  pafs  in  an  uninterrupted  courfe  to 
the  material  particles  in  mufcular  arrangement, 
without  being  expofed  to  any  intervening  influ- 
ence.' 

2d.  That  ihofe  nerves  are  contteded  with  both 
the  cerebrum  and  cerebellum,  and  convey  the 
^ethereal  power  from  the  one,  and  the  phlogiftic 
power  fifom  the  other,  by  diftinft,  but  corre- 
fpondent  fibres,^  to  their  refpedive  material  par- 
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tides,  alternating  with  eadi  other>  in  mufcular 
arrangement, 

3d.  That  the  involuntary  nerves  pafs  through 
ganglia,  before  they  are  diftributed  to  the  muf- 
cles  of  involuntary  adion  ; which  ganglia  pre- 
vent the  dired  inrercourfe  between  the  brain  and 
the  mufdes,  and  render  them  incapable  of  im- 
mediately influencing  each  other, 

4thi  That  involuntary  nerves,  like  the  volun- 
tary, are  conneded  at  their  origins,  previous  to 
their  entering  the  ganglia,  with  both  the  cerebrum 
and  cerebellum^  and  convey  the  ^ethereal  and 
phlogiftic  powers  by  diflind,  but  correfpondent 
fibres* 

5th.  That  the  involuntary  nerves,  proceeding 
from  the  ganglia,  are  expanded  upon  the  fur^ 
faces  of  the  heart,  and  vafcular  extremities,  par- 
ticularly their  internal  furfaces,  and  are  intimately 
interwoven  with  each  other;  in  which  (late,  the 
nerves  with  their  aethereal  and  phlogiftic  powers 
are  expofed  to  the  influence  of  the  blood,  or 
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fuch  ftimuli  as  are  conveyed  by  the  veflels,  with- 
in which  they  are  thus  expanded. 

6th.  That  from  that  nervous  expanfion,  fibrillse 
arife,  which  are  ditlributed  to  the  material  parti- 
cles in  mufcLilar.  arrangemenu 

7th.  That  when  tlie  aethereal  and  phlogiftic 
powers  of  the  nerves,  thus  mutually  expanded 
on  the  furfaces  of  the  heart  and  blood  velTels,  are 
excited,  by  the  adtidn  of  the  blood,  or  other 
ftimuli,  that  excitement  caufes  them  to  flow  by 
their  refpeclive  fibrillse,  to  the  material  particles 
in  mufcular  arrangement^  in  which  they  termi- 

natefc 

8th.  That  thofe  particles  being  alternately  ar- 
ranged, the  powers  thus  excited  to  flow  around 
them,  will  excite  the  contrary  powers  in  the 
blood  ; by  the  attraflion  of  which  the  mufcular 
fibres  will  be  made  to  contract,  as  hath  already 
been  particularly  explained. 
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SECTION  IX. 


^ On  the  additional  influx  of  power  to  the  heart  and 
vafcular  extremities y or  to  the  involuntary  nerves, 
in  confequence  of  the  exertion  of  the  voluntary 
mufcles* 

I.  l^^^HENEVER  the  voluntary  mufcles 
are  excited  to  adion,  the  contradions 
of  the  heart  and  involuntary  mufcular  fibres  are, 
proportionately,  increafed  in  ftrength  and  fre- 
quency. 

2.  This  increafed  adion  of  the  involuntary 
mufcles,  is  not  the  elfed  of  motion  ; becaufe,  if 
the  voluntary  mufcles  be  violently  excited  to 
rigid  inflexibility,  (till,  the  adions  of  the  heart, 
• &c.  will  be  inftantly  increafed ; confequently,  the 
nerves  which  impart  the  attrading  powers  to  the 
involuntary  mufcles,  mud  receive  an  additional 
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How  of  thofe  powers  from  the  brain,  at  the  fame 
time,  that  the  powers  are  excited  to  flow  from 
the  brain  to  the  voluntary  mufcles. 

3.  It  mud  then  follow,  that  the  voluntary 
nerves  have  a direcd  communication  with  the  invo^ 
luntary  nerves ; fo  that  the  sethereal  and  phlogif- 
tic  powers  cannot  flow  along  the  former  without 
a partial  communication  to  the  latter. 

s 

4.  If  we  attend  to  the  aiftual  {late  of  the 
nerves  in  the  human  body,  we  (hall  foon  be 
convinced  that  fuch  is  the  cafe ; for  the  volun- 
tary mufcles  are  chiefly  fupplied  with  their  nerves 
from  the  medulla  fpinalis ; and  all  the  fpinat 
nerves  fend  off  branches  which  pafs  to  the  gan- 
glia of  the  intercoflal  nerves. 

5.  The  branches  of  the  fpinal  nerves,  then, 
which  are  fent  to  the  ganglia  of  the  intercoftals, 
have  a direct  communication  with  the  voluntary 
nerves ; fo  that  no  powers  can  be  tranfinitted  to 
the  voluntary  mufcles,  without  a portion  of  thofe 
powers  pafling  to  the  intercoflal  nerves,  and 
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troni  the  ganglia  of  thofe  nerves  to  the  heart, 
and  vafcular  extremities ; confequently,  thofe 
nerves  when  expanded  upon  the  furfaces  of  the 
heart  and  fanguiferous  veflels,  by  this  acceflfioa 
of  powers,  are  more  capable  of  acting  with  vi- 
gour, and  are  more  readily  and  frequently  ex- 
cited by  the  common  ftimulus  of  the  blood  ; 
becaufe  this  accumulation  of  the  two  powers, 
more  quickly  reftores  the  lofs  of  thofe  powers 
when  difcharged  to  the  mufcular  fibres,  than 
when  the  nerves  are  lefs  copioully  fupplied  with 
them. 

6.  For  the  fame  reafons  we  rnay  conclude, 
dial  the  pofterior  fibres  arifing  from  the  fpinal 
marro\y,  and  palling  through  ganglia,  before 
they  coalefce  with  the  uninterrupted  anterior  faf- 
ciculi  of  nerves,  to  be  diftributed,  together,  to 
the  voluntary  mufcles,  are,  alfo,  fo  connedled 
with  the  anterior,  voluntary  portions  of  thofe 
nerves,  as  to  receive  a flow  of  power,  in  aug- 
mentation, whenever  the  voluntary  portions  of 
thofe  neryes  are  excited  ; fo  that  the  vafcular 
a^iions  of  thofe  mufcles  may  be  increafed,  for 
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the  purpofe  of  accelerating  the  flow  of  blood 
through  them  when  in  a£lion  : for,  as  the  pre« 
fence  of  blood  is  necelTary  to  enable  the  volun- 
tary mufcles  to  adl,  the  more  thofe  mufcles  are 
exerted,  the  more  blood  is  neceflary  to  fupport 
thofe  exertions ; and  the  voluntary  nerves  thus  . 
communicating  a part  of  the  powers  excited  to 
flow  along  them  to  the  involuntary  nerves,  cor- 
refponding  to  them,  is  wifely  adapted  to  anfwer 
that  necelTary  end. 

7.  All  the  nerves  of  volition,  then,  do  commu- 
nlcate  by  collateral  branches  with  the  intercojlal 
nerves^  which  fupply  the  heart  and  vafcular  ex- 
tremities of  the  abdominal  vifeera ; and  every 
particular  nerve,  fupplying  any  voluntary  muf- 
cle,  communicates  with  the  involuntary  nerve 
accompanying  it  to  be  dillributed  to  the  extre- 
mities of  the  blood  vejfels  of  that  mufcle  ; con- 
fequently,  whatever  quantity  of  the  ^ethereal  and 
phlogiftic  powers,  is  tranfmitted  from  the  brain 
to  the  yoluntary  mufcles,  a proportionate  flow 
of  thofe  powers  mull  pafs  to  the  ganglia  of  the 
^ntercoftai  nerves,  and  from  thence  to  the  heart 
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and  vafcular  extremities  of  the  abdominal  viT- 
ccra ; and,  at  the  fame  time,  whatever  voluntary 
mufde  is  excited,  a proportionate  flow  of  the 
two  powers  mud  pafs,  in  addition,  to  the  invo- 
luntary nerves  accompanying  the  voluntary 
nerve  excited,  that  the  involuntary  adtions  of 
the  blood  veflels  in  the  mufcle  excited  to  adf, 
may  correfpond  to  the  voluntary  exertion  of 
that  mufcle,  that  the  mufcular  fibres  may  be 
fupplied  with  blood,  in  proportion  to  the  want 
of  it  to  enable  the  mufcular  fibres  to  contrad. 

8.  Every  voluntary  nerve,  then,  mud  have 
its  correfpond ent  involuntary  nerve,  that  the  flow 
of  powers  from  the  brain  may  be,  at  all  times, 
proportionate,  to  both ; fo  that  the  involuntary 
adions  by  which  the  blood  is  circulated  may  be 
proportionate  to  the  voluntary  adions  requiring 
that  blood  to  adid  in  their  contradions  : — there- 
fore, every  voluntary  nerve  mud  intimately  com- 
municate with  its  correfpondent  involuntary 
nerve,  either  in  the  brain,  or  in  fome  part  of  its 
courfe.  The  voluntary  nerves  convey  their 
powers  dire^ly  from  the  brain  to  the  voluntary 
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mufcle;  but  the  correfpondcnt  involuntary  nerves 
convey  their  powers  to  the  interrupting 
from  which  the  powers  diffufe  themfelves  to  all 
the  nerves  arifing  from  thofe  ganglia  : fo  that  the 
powers  flowing  to  the  ganglia  of  the  intercoftal 
nerves,  from  whatever  voluntary  nerve  they  are 
derived,  diffufe  themfelves  to  all  the  parts  to 
which  thofe  involuntary  nerves  extend,  below 
the  ganglia ; but  any  of  the  involuntary  fpinal 
nerves  accompanying  the  voluntary  nerves  in 
their  courfe  to  the  voluntary  mufcles,  of  necef- 
fity,  convey  their  additional  excitement  to  the 
vafcular  extremities  of  that  mufcle  only^  whofe 
correfpondent  voluntary  nerve  is  excited. 

9.  It  hath  already  been  obferved  (fed.  vii.) 
that  the  nervous  fibres,  when  excited  by  volition, 
do  not  tranfmit  their  refpedive  powers  in  an  at- 
mofpheric  ftate ; but  that  the  intelleBual  excite- 
, merit  is  Amply  a progrefive  motion  of  the  pozvers 
along  the  nervous  fibres ; which  powers  only 
become  atmofphericy , when  they  pafs  from  the 
nervous  extremities  to  the  material  particles  in  muf- 
cular  arrangement;  becaufe,  any  particular 


( 152  ) 

t 

« 

mufcle  may  be  thrown  into  adlion  by  the  will, 
without  other  mufcles  being  afteded,  although 
they  are  fupplied  from  the  fame,  conimon,  ner- 
vous trunk  as  the  former. 

10.  It  is  evident,  then,  that  every  voluntary 
mufcle  has  an  immediate  connexion  with  the 
brain  by  diftiniTt  nervous  fibres,  peculiarly  ap- 
propriated to  that  mufcle  alone  ; and,  that  ner^ 
vous  fibres,  diflributed  to  different  mufcles,  or 
diflant  mufculaf'  fibres,  when  excited  by  the 
How  of  powers  from' the  brain,  do  not  communi- 
cate their  excitement,  neceffarily,  to  the  nervous 

' fibres  in  the  fame  bundle,  by  contiguity. 

> 

11.  It  is  evident,  however,  that  nerves,  in 
fomc  cafes,  do  communicate  with  each  other,  in 
fuch  mannerahat  the  one  cannot  be  excited  with- 
out the  other;  for  example,  the  nerves  which 
terminate  in  the  mufcles  of  the  eyes,  are  diflindt 
nerves,  and  diflributed  to  parts  diflant  from  each 
other;  yet,  whenever,  by  volition,  one  eye  is 
raifed  upwards,  the  other  is  raifed  alfo;  whfeh 
proves  that  the  nerve  which  fupplies  the  eleva- 
tor which  raifes  one  eve,  is  conneded  with  the 
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nervje  which  excites  the  mufcles  to  elevate  the 
other;  and  that  one  naturally  cannot  receive  ex- 
citement from  the  brain,  without  the  other. 
That  it  is  not  owing  to  the  nerves  arifing  in  pairs, 
or  being  fimilarly  excited,  as  pafling  to  corre- 
fponding  mufcles,  is  very  evident,  from  this, 
that  the  mufcles  which  are  excited  to'  move  the 
pupil  of  one  eye  towards  the  nofe,  invariably  a6l 
with  the  mufcles  which  move  the  pupil  of  the 
other  eye,  from  the  nofe  ; confequently,  in  this 
cafe,  the  nerve  which  fupplies  the  addudor  muf- 
cle  of  one  eye,  communicates  fo  intimately  with 
the  nerve  fupplying  the  abdudor  of  the  other, 
that  whenever  the  brain  by  volition  excites  a 
flow  of  the  ^Ethereal  and  phlogiftic  powers  to  the 
one,  an  equal  proportion  at  the  fame  time  Hows 
to  the  other. 

It  is  not  in  the  eyes  alone,  that  fuch  nervous’ 
connexions  take  place ; for  even  the  nerves 
which  fupply  the  voluntary  mufcles  of  the  dif- 
tant  extremities,  may  be  fo  connected  at  their 
origin  as  to  adl  invariably  with  each  other.  In 
mod  people  the  nerves  which  fupply  the  mufcles 
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qf  the  fingers  of  the  right  hand,  have  no  parti- 
cular connexion  with  thofe  of  the  left ; and  the 
volition  which  excites  the  right  hand  mufcles  to 
adl,  flows  to  thofe  mufcles  without  any  fuch 
flow  of  powers,  neceffarily  pafling  to  the  flmilar 
nervous  fibres  of  the  left ; but  there  arc  inftances 
of  people  who  from  their  infancy  never  could 
open  or  fhut  one  hand,  without  an  involuntary 
adiion  of  the  mufcles  of  the  other  hand  to  open 
or  fhut  it  alfo  ; neither  can  they  move  any  finger 
or  joint,  of  one  hand,  without  the  fimilar  finger 
or  joint  of  the  other  being  moved  in  the  fame 
manner  : it  is  evident,  then, .that  the  nerves  dif- 
tributed  to  one  part  may  fo  communicate  with 
nerves  fent  to  another,  that  the  excitement  of 
the  brain  imparted  to  one  is  diredly  communi- 
cated to  the  other. 

12.  Whether  the  voluntary  nerves  communi- 
cate with  the  involuntary  nerves  in  the  brain, 
or  betwixt  the  brain  and  ganglia,  or  fen4 
branches  to  the  ganglia  themfelves,  is,  in  gene- 
ral, the  fame  in  elTetft  ; for  if  an  additional  flow 
cf  powers  to  the  gangl  a is  tranfmitted  by  means 
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of  the  excitement  of  the  voluntary  nerves,  that 
is  what  is  neceffary  ; as  the  powers  will  then  dif- 
fufe  themfelves  to  every  part,  to  which  the  invo- 
luntary nerves  are  diftributed,  from  the  ganglia 
receiving  the  powers  deprived  from  the  excited 
nerves  of  Volitioh. 

From  the  preceding  confiderations  the  follow- 
ing  general  conclufions  may  be  drawn  : 

I ft.  That  all  the  voluntary  nerves  fend  off 
branches  to  the  ganglia  of  the  iritercoftal  nerves. 

2d.  That  whenever  by  the  excitement  of  voli- 
tion, the  ^ethereal  and  phlogiftic  powers  are 
tranfmitted  from  the  brain,  by  the  voluntary 
nerves,  to  produce  the  acftion  of  the  voluntary 
mufcles,  a proportionate  flow  of  thofe  powers  is 
communicated  by  thofe  branches  to  the  ganglia 
of  the  intercojlal  nerves : confequently, 

3d.  That  the  involuntary  mufcles,  to  which 
the  intercoftal  nerves  are  diftributed,  muft  receive 
a flow  of  the  ^ethereal  and  phlogiftic  powers 
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from  the  voluntary  nerves,  whenever  they  arc 
excited,  and  in  proportion  to.  the  voluntary  ac- 
tions they  produce ; — fo  that, 

4th.  Theaflions  of  the  heart,  &c»  are,  at  all 
times,  increafed  by  voluntary  exertions,  and  in 
proportion  to  the  degrees  of  thofe  exertions,  or 
adlions, 

5th.  That  involuntary,  or  pollerior  fafciculi 
of  the  fpinal  nerves,  are  fo  intimately  conneded 
with  the  anterior  or  voluntary  fibres  of  thofe 
nerves,  that  the  powers  excited  by  volition  to 
flow  along  the  voluntary  nerves,  are  partly  com- 
municated to  the  involuntary  nerves  accompa- 
nying them ; — confequently, 

6th.  That  the  involuntary  a6lions  of  the  fan- 
guiferous  vefTds  of  a voluntary  mufcle,  are  al- 
ways increafed,  by  the  powers  exciting  that  vo- 
luntary mufcle  to  a6t,  and  in  proportion  to  the 
degree  of  adion  : therefore, 


7th.  That  the  heart  and  involuntary  mufculai' 
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fibres  of  the  blood  veffels^  thus  receiving  an  ad- 
ditional flow  of  the  ^ethereal  and  phlogiflic 
powers,  in  proportion  to  the  flow  of  thofe  powers 
to  the  voluntary  mufcles,  mufl  be  more  power- 
fully and  repeatedly  excited  to  contrad;,  by  the 
hbod  to  whofe  influence  their  nerves  are  ex- 
pofed  ; and,  confequently, 

I 

Sth.  That  the  blood,  by  the  increafed  aelions 
of  the  heart  and  blood  veilels,  mufl:  be  circu- 
lated through  the  fyftem  with  a velocity,  increafed 
in  proportion  to  the  degree  of  voluntary  adion  ; 
— and, 

9th.  That  the  rapidity  of  the  circulation  of 
the  blood  through  a voluntary  mufcle  in  ad;ion,  , 
muft  ftill  exceed  the  general  velocity  of  circula- 
tion ; becaufe,  the  voluntary  nerves  of  that  muf- 
cle,  befides  the  general  communication  to  the 
intercoflal  nerves,  have  a particular  connexion 
with  the  involuntary  nerves  accompanying  them 
to  the  mufcle  itfelf ; and,  therefore, 

loth.  That  the  quantity  of  blood  circulated 
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through  the  fyftem,  or  to  any  voluntary  mufcle, 
is  naturally,  proportionate  to  the  quantity  that  is 
required  there,  to  fupport  the  adlions  of  the 
mufcular  fibres ; to  the  production  of  which 
mufcular  aCtions  its  prefence  is  fo  effentially  ne- 
ceffary. 
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SECTION  X. 


A general  view  of  the  nervous  and  fangutferous  fyf 
terns,  particularly  with  refpeEl  to  their  mutual 
dependance  upon,  and  co-operation  with,  each 
other. 

I.  jp'ROM  what  hath  been  already  advanced, 

it  is  evident  that  the  brain  derives  all  its 

powers  from  the  blood,  tranfmitted  to  it  from 

the  heart , and  it  is  equally-  certain  that  the  con- 

trailing  power  of  the  heart  is  derived  from  the 

nerves,  which  convey  it  from  the  brain  ; fo  that 

the  funClions'  of  the  brain  and  nerves,  depend 

upon  the  fupply  of  blood  from' the  heart  and  ar- 
« 

teries;  and  the  adions  of  the ‘heart  and  arteries, 
in  their  turn,  depend  upon  fupplies  of  the  'two 
powers  from  the  brain  and  nerves. 

2.  When  the  heart  propels  its  blood  to  the 
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brain,  that  very  blood  excites  the  brain  to  exer- 
cife  its  fun-ftions  : — that  blood  conveys  the  sethe- 
real  and  phlogidic  powers,  which  are*  feparated 
by  the  cerebrum  and  cerebellum ; and  every 
new  accefilon  of  blood,  excites  the  brain  to  dif- 
fufe  its  fecreted  powers,  by  their  refpedlive  ner- 
vous fibres  to  every  part  of  the  body. 

/ 

3.  So  long  as  the  brain  keeps  receiving  due 
■Supplies  of  blood,  of  proper  qualities,  fo  long  it 
keeps  feparating  from  that  blood  the  ethereal 
and  phlogidic  powers ; which  as  conftantly 
dififufe  themfelves  along  the  nerves  to  every 
part. 

4.  The  powers  thus  confliantly  feparated  by 
the  brain,  and  dtffufing  themfelves  along  the 
nerves,  are  not  in  an  excited  ftate  ; — they  flow 
by  fimple  diffufion  ; without  the  vital  or  anima- 
ting powers  of  the  brain,  or  nerves,  being  ex- 
cited ; and,  confeqiiently,  without  the  power  of 
flowing  from  the  nervous  extremities,  or  of  af- 
fuming  an  atmofpheric  flate.  It  is  the  fimple Jiozv 
of  fluids  tending  to  an  equilibrium ; for,  as  the 
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brain  is  conftantly  receiving  frefh  fupplies  of 
powers  from  the  blood,  thefe  powers  muft  dtf- 

9 

fufe  themfelves  into  all  the  nerves,  but  particu- 
larly thofe  which  are  the  mod  exhaujied,  to  pre- 
vent an  undue  accumulation  in  the  brain. 

* 

5.  The  cethercal  and  phlogiftic  powers,  then, 
conjiantly  flow  to  all  the  nerves  connedted  with 
the  brain,  whether  voluntary,  or  involuntary; 
but  that  is  the  flow  of  Ample  diffujiony  without 
the  vital  or  animating  excitement ; and  the 
nerves  thus  become  fupplied  with  their  refpedlive 
powers  which  conftitute  their  excitability  : — for, 
if  the  excitement  of  volition  be  communicated 
from  the  brain  to  a voluntary  nerve,  that  excite- 
ment inftantly  gives  progreflive  motion  to  the 
powers,  which  flow  from  their  extremities  in  an 
excited  date,  to  the  mufcular  fibres,  and  caufc 
them  to  contradl;  or,  if  a Jiimiilus  be  applied 
to  the  vafcular  expanfions  of  the  involuntary 
nerves,  the  powers  didributed  to  rhofe  nerves 
will  be  indantly  excited  to  flow  from  the  ner- 
vous extremities,  proceeding  from  thofe  vafcu- 
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iar  expanfions  of  the  nerves,  to  the  fibres  of  the 
involuntary  mufcles,  and  will  caufe  them  to 
contrad. 

6.  So  long,  therefore,  as  the  brain  is  fupplied 
with  blood  of  proper  qualities,  fo  long  will  the 
nerves  convey  the  athereal  and  phlogijiic  powers 
to  the  heart  and  vafcular  extremities ; and  fo  long 
as  the  blood  is  fupplied  with  atmofpheric  air  and 
proper  food,  fo  long  will  the  heart  contract,  by 
the  ftimulating  effeds  of  the  blood,  thus  duly 
fupported,  ading  upon  the  powers  tranfmitted 
from  the  brain  to  the  nerves  of  the  heart  and 
blood  velfels : fo  long  will  all  the  involuntary 
mufcular  fibres  be  excited  to  perform  their  due 
adions ; and  fo  long  will  the  voluntary  nerves 
be  ready  to  execute  the  volitions  of  the  mind, 
by  having  powers  wherewith  to  excite  the  vo- 
luntary mufcles  to  contrad,  with  the  afliftance 
of  the  blood  duly  fupplied  to  thofc  mufcles  by 
the  adions  of  the  involuntary  mufcles-. 

7.  The  fundions  of  the  brain  and  nerves^^ 
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of  the  heart  and  blood  veflcls,  of  the  tmifcular 
fibres  voluntary  and  involuntary,  and  of  every 
organ  compofed  of  thofe  diftind:  and  efTential 
parts,  in  an  healthy  animal,  will  be  duly  per- 
formed, fo  long  as  the  blood  is  duly  fupplied 
'w'xih  pure  air  and  proper  food,  but  no  longer, 

8.  It  is  not  the  pureft  air,  the  mofl:  generous 
food,  nor  the  richeft  cordials,  .that,  Jingly  ap- 
plied, can  fuppoit  the'  fundions  of  the  living 
body  : it  is  not  the  acid  principle  in  its  piireft 
ftate,'  nor  the  antacid  principle  in  its  greateft  pu- 
rity, that  can  enable  the  blood  to  fupport  the 
fundions  of  the  living  man ; it  is  the  acid 
principle,  rendered  aeriform  by  its  atmofpheric 
arrangement  of  the  ^ethereal power,  and  the  ant- 
acid principle,  with  its  phlog'tjlk  power  \n 
proportions  and  dates  of  combination,  which, 
together j can  fupport  the  living  powers,  and 
they  only': — ^for  if  the  blood  be  not  "duly  fup- 
plied'with^  thefe  principles*  and  powers,  it 
cannot  long  excite  the  powers  in  the-nerves,  to 
produce  the'  involuntary  adionsj  neceflary  for 
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its  tranfmiffion  to  the  brain ; and  when  the  ex- 
haulled  blood  does  arrive  at  the  brain,  it  can 
no  longer  fiipply  thofe  powers  which  the  nerves 
require  from  the  brain,  to  enable  them  to  pro- 
duce the  contractions  of  the  mufcular  fibres; 
without  which,  the  circulation  mull  ceafe,  and 
all  the  functions  of  life  depending  upon  it. 

Since,  then,  confiant  fupplies  of  pure  air 

and  proper  food  are  neceflary  to  fupport  life, 

the  body  muft  be  fo  conftituted  as  to  render 

thofe  fupplies  defirable ; and  fuch  mufcular 

/ 

exertions  as  are  neceflary  to  their  acquifition  and 
application  to  the  blood,  muft  be  excited  in 
confequence  of  theic  deficiency  in  the  fyftem, 

9.  Such  in  reality  is  the  cafe;  the  deficiency  of 

pure  air  is  productive  of  a defire  to  breathe  pure 

air,  and  excites  the  mufcles  which  expand  the 

thorax,  by  which  the  air  rulhes  into  the  lungs, 

» 

and  imparts  its  influence  to  the  blood : and  the 
deficiency  of  proper  food  produces  the  fenfation 
of  hunger,  and  excites  fuch  mufcular  exertipns 


\ 


as  are  neccfTary  to  procure  proper  aliment,  and 
convey  it  to  the  ftomach. 

The  next  fubjed  of  inveftigation,  therefore, 
(hall  be  refpiration. 
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SECTION  XL 


Om  refpirationy  or  the  manner  In  which  the  mufcUs^  j 

fubfervient  to  the  expanjion  of  the  thorax,  are  ex^  | 

I 

cited  to  a5l,  in  confequence  of  a deficiency  of  pure  || 

air  in  the  blood,  | 

I.  j^ESP  [RATION  is  a complex  opera-  I 

tion,  in  which  many  mufcles  are  con-  | 

cerned  : — what  thofe  mufcles  are  it  is  not  elTen-  w 

tial  to  my  fubjedt  to  particularly  explain.  My  9 

particular  objed,  at  prefent,  is  to  Qiow  in  what  » 

manner  the  dilation  of  the  thorax  is  neceffarily  9 

produced,  for  the  purpofe  of  fupplying  the  9 

blood  with  air. — The  mufcles  of  infpiration,  or  9 

thofe  which  enlarge  the  dimenfions  of  the  tho-  9 

rax,  are  then  the  only  mufcles  under  conlider-  9 

ation  ; and  they,  indeed,  are  the  mufcles  chiefly  \>| 

concerned  in  natural  refpiration  ; for  when  their 
adlions  ceafe,  the  parts  forming  the  thorax  will  | 

•'A 

■ 

■ i 
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return  to  their  previous  fp  as  to  egrpei 

part  of  the  air  from  the  lungs,  without  auy  P>wf- 
cular  exertion  being  effentially  nepejOfary, 

2.  The  mufcles,  then,  whofe  actions  are  par- 
ticularly tthe  fubje(5t  under  .confideratipuj  are 
chiefly  the  diaphragm,  and  the  intercpftals ; 
when  thefe  mufcles  are  excited  ,to  contrad,  the 
capacity  of  the  thorax  is  enlarged,  and  the  air 

ft 

rufhes  into  the  lungs,  to  diftend  them,  fuffir 
ciently,  to  ftill  fill  up  the  cavity  of  the  thorax, 
though  enlarged: — this  I call  infpiration; — 
thefe  I call  the  mufcles  of  infpiration ; and, 
fometimes  for  conveniency,  the  mufcles  which 
expand  the  lungs,  without  contending  for  the 
propriety  of  the  expreffion. 

3.  When  thefe  mufcles  ceafe  to  a<^,  the  tho- 
rax is  inftantJy  contrafted  in  its  dimenfions,  by 
the  parts  returning  to  their  natural  or  ,ufual  (late; 
in  confequence  pf  which  the  .expanded  lungs 
willbecompreiled,  and  , a volume  of  air  will  be 
expelled  by  this  cprapreffion,  epual  to  what  was 
taken  in  to  expand  them,  y/hen  the  thorax  was 
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dilated  : this  I call  expiration,  without  taking 
into  account  thofe  mufcles  which  may,  particu- 
larly on  prefling  occafions,  aflTift  in  the  dif- 
charge. 

4.  The  mufcles  of  infpiration  are  fubjefl  to 
the  will,  at  lead  to  a certain  extent;  becaufe 
their  adions  may  be  accelerated,  or  retarded  by 
volition;  but  when  not  controlled  by  the  will, 
they  adl  involuntarily,  ancf,  in  general,  incon- 
fcioufly. 

5.  But  thefe  adions  are  the  fame,  and  the 
effeds  the  fame,  whether  they  be  involuntarily 
or  by  volition ; confequently,  thefe  adions  are 
produced  by  the  fame  means  in  both  cafes. 

6.  We  know  that  a voluntary  mufcle  is  made 

I 

to  ad,  by  the  two  powers  being  excited  to  flow 
along  the  nerves  to  the  mufcular  fibres : the 
mufcles  of  infpiration,  then,  being  fubjed  to 
the  will,  muft  be  made  to  ad  by  the  powers 
being  excited  to  flow  along  the  nerves  to  thofe 
mufcles  ; — but  as  their  adions  are  the  fame 


whether  they  be  excited  by  volition,  or  involun^ 
tarily,  it  muft  follow,  that  thefe  mufcles  of  in-* 
fpiration  are,  in  all  cafes,  thrown  il>to  action  by 
the  sethereal  and  phlogiftic  powers  of  the  nerves^ 
fupplying  thefe  mufcles,  being  excited  to  flow 
along  their  nervous  fibres  5 and  not  by  the 
ftimulus  of  the  blood  adting  on  their  extremi- 
ties, as  is  ufual  in  other  involuntary  adions^ 

7.  When  the  mufcles  of  infpiration  ad,  air 
ruflies  into  the  lungs,  and  their  adion  ceafeSy  if 
tlut  air  be  pure ; but,  if  m air  be  admitted  to 
the  lungs,  or  that  air  be  impurey  their  aBlons 
continue y or  are  quickly  repeated ; and  thofe  ac- 
tions, or  a tendency  to  ad,  continues  with  pain 
and  anxiety,  till  pure  air  is  admitted,  or  till  the 
fundions  of  the  fyftem  are  impaired.— If, 
again,  pure  air  be  admitted,  the  adions  of  the 
mufcles  of  infpiration  ceafe ; till  the  air,  remain- 
ing in  the  lungs,  becomes  impure,  and  frcfli 
fupplies  of  pure  air  be  wanted, 

8.  It  is  evident,  then,  that  it  is  not  the  pure 
air  which  excites  the  mufcles  of  mfpiration  to 
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a(5t ; becaufe,  when  it  is  received  into  the  Iiings^ 
their  adlion  ceajes : but,  it  is  the  want  of  pure 
air  which  gives  rife  to  the  excitement  of  the 
nerves,  which  caufes  thofe  mufcles  to  ad,  as  is 
evident  from  the  violent  and  quickly  repeated 
efforts  to  infpire,  when  pure  air  is  not  admitted 
to  the  lungs,  to  remove  that  caufe  which  keeps 
up  the  excitement  of  the  nerves  of  thofe 
mufcles. 

9.  When  the  mufcles  of  infpiration  ad, 
then,  the  powers  of  the  nerves  fupplying  thofe 
mufcles  are  excited;  when  air  is  admitted  into 
the  lungs,  that  excitement  of  thofe  nerves  ceafes; 
if  pure  air  be  not  admitted,  the  excitement  is 
kept  up  with  anxiety  and  pain,  till  the  natural 
fundions  of  the  fyftem  are  impaired. 

10.  Pure  air,  then,  when  admitted  into  the 
lungs,  removes  the  excitement  of  the  powers  of 
the  nerves  fupplying  the  mufcles  of  refpiration ; 
and,  when  pure  air  is  not  admitted  into  the 
lungs,  the  excitement  of  thefe  nerves  in- 
creafes : it  is  evident,  therefore,  that  the  excite- 
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mcnt  of  the  nerves  fupplying  the  mufclcs  of 
infpiration,  depends  upon  the  ftate  of  the 
lungs. 


1 1 . But,  that  ftate  of  the  lungs  cannot  com- 
municate its  influence  to  the  nerves  of  the 
mufcles  of  infpiration,  by  means  of  the  blood  ; 
becaufe,  that  communication  is  inftantaneous  : 
— confequently,  then,  it  muft  be  the  nerves 
diftributed  to  the  lungs  which  communicate 
their  influence  to  the  nerves  of  the  mufcles  of 
infpiration ; and  upon  the  ftate  of  thofe  nerves 
of  the  lungs,  the  excitement  of  the  nerves  of 
the  mufcles  depends. 

'12,  The  mufcles  of  infpiration  a6t  when  the 
powers  are  excited  to  flow  along  their  nerves. 
If  pure  air  be  not  admitted  to  the  lungs,  that 
flow  of  excited  powers  to  the  mufcles  is  in- 
creafed  : — by  what  ? — by  the  influence  of  the 
nerves  of  the  lungs  : — then,  when  the  nerves  of 
the  lungs  are  not  fupplied  with  pure  air,  they 
increafe  the  excited  f ow  of  the  powers  of  the 
nerves  belonging  to  the  mufcles  of  infpiration. 

Z 2 


( 17®  ) 


If  pure  air  he  admitted  to  the  nerves  of  the 
lungs,  the  flow  of  excited  powers  to  the  muf- 
cles  of  infpiration  ceafes : confequently,  then, 
the  pure  air  takes  away  from  the  nerves  of  the 
lungs  thofe  powers,  which,  when  difcharged 
from  thofe  nerves  of  the  lungs,  2St  commmu 
cated  to  the  nerves  which  fupply  the  ntufcles  of 
infpiration,  and  caufe  them  to  contradl. 

13.  The  nerves  of  the  lungs,  then,  con- 
ftantly  receive  a flow  of  the  sethereal  and  phlo4 
giftic  powers  from  the  brain ; when  thofe 
powers  accumulate  to  a certain  degree,  they  flow 
10  the  nerves  which  fupply  the  mufeies  of  infpira^ 
tion,  and  caufe  them  to  aB-,  by  their  adion, 
the  lungs  are  expanded  by  pure  air ; that  air 
difeharges  the  nerves  of  the  lungs  of  their 
powers;  and  by  that  difeharge  the  collateral 
flow  to  the  nerves  of  the  infpiratory  mufcles 
ceafes,  and  they  ceafe  to  adl ; — but  as  the  flow 
of  the  nervous  powers  to  the  lungs  is  conftant, 
if  pure  air  be  denied,  the  powers  will  be  accu- 
mulated in  thofe  nerves  to  a certain  degree^j 
^vhen  the  reft  will  totally  pafs  to  the  nerves  of 
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the  mufcles  of  infpiration,  and  excite  them  to 
violent  and  repeated  adlions,  either  till  pure 
air  be  admitted  to  difcharge  the  nerves  of  the 
lungs,  or  till  the  fundions  of  the  nerves  are  de- 
ftroyed  by  the  want  of  sethereal  power  in  the 
brain. 

t 

14.  For  what  purpofe  is  this  conftant  and  co- 
pious flow  of  the  nervous  powers  to  the  lungs, 
and  which  are  the  nerves  which  convey  them  ? 
—The  nerves  which  are  chiefly  ^diftributed  to 
the  lungs  are  the  par  vagum^  with  fame 
branches  from  the  intercoflals,  occafionally  in- 
terwoven. If  we  cut  thefe  nerves,  then,  the 
effefts  they  are  deftined  to  produce  will  be  dif- 
covered  by  the  want  of  them. 

15.  If  the  par  vagum  and  intercoftals  be 
cut,  refpiration  inftantly  becomes  laborious  and 
difficult  ; in  a (hort  time,  the'  animal  dies,  and 
the  lungs  are  found  loaded  with  blood. 

16.  It  appears,  then,  that  the  nerves  of  the 
Jungs  are  for  the  purpofe  of  keeping  up  the 
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vajcular  aEiions  there  ; of  fach  vaft  Importance 
to  man  ! fince,  as  much  blood  pafTes  through 
the  lungs  in  any  given  time,  as  through  all  the 
arteries  in  the  reft  of  the  body. — The  par  va- 
gum,  then,  is  diftributed  to  the  lungs,  and  par- 
ticularly to  the  pulmonary  arteries  and  veins,  to 
caufe  them  to  contra(ft  and  propel  the  blood 
from  the  right  to  the  left  fide  of  the  heart ; for 
when  thofe  nerves  are  cut,  the  pulmonary  vef- 
fels  are  no  longer  excited  by  the  blood,  fufE- 
ciently,  to  promote  its  tranfmiffion  through 
them. 

17.  It  is  obfervable,  that  the  refpi ration  be- 
comes laborious,  as  foon  as  thofe  nerves  are  cut. 
Why  ? Becaufe  the  powers  which  naturally 
flowed  along  the  par  vagum,  and  were  dlf- 
charged  in  producing  the  vafcular  aftions  of  the 
lungs,  now  cannot  fiozv  along  thofe  nerves, 
further  than  the  extremities  where  they  were 
cut;  confequently,  as  the  nerves  of  the  muf- 
cles  of  infpiration  are  connedled  with  them, 
thofe  pozvers  muft  jlozv  to  the  mufcles  of  infpira- 
im,  in  unufual  proportions,  and  difeharge 
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themfelves 'there,  by  producing  deep  and  unna- 
tural adions  of  thofe  mufcles,  till  the  fupplies 
of  thofe  powers  from  the  brain  fail,  and  death 
enfues. 

1 8.  The  branches  of  the  par  vagnm,  didri- 
buted  to  the  lungs,  then,  keep  up  the  adions  of 
the  pulmonary  veins  and  arteries ; particularly 
their  minute  ramifications  in  the  bronchial 
cells: — but  thofe  adions  are  involuntary;  con- 
fequently,  thofe  pulmonary  branches  of  the  par 
vagum  mufl:  be  interwoven^  upon  the  furfaces  of  . 
the  pulmonary  veins  and  arteries^  fo  as  to  form  a 

nervous  or  medullary  plexus,  like  the  other  in- 

/ 

voluntary  nerves ; and  thofe  nervous  expan- 
fions  muft  be  ftimulated  to  excitement  by  the 
blood ; which  excitement  being  conveyed  to 
the  mufcular  fibres  of  thofe  veffels,  by  the  ner- 
vous fibril  las  diflributed  from  thofe  expanfions 
to  the  mufcular  fibres,  will  caufe  them  to  con- 
trad,  in  the  fame  manner  as  other  involuntary 
mufcles  are  made  to  contrad. 

19.  The  par  vagum,  then,  conveys  the 


2 


( ) 

asthereal  and  phlogiftic  powers  to  the  lungs  # 
when  there,  thofe  powers  are  excited  by  the 
blood,  and  with  the  affiftance  of  the  sethereal 
and  phlogiftic  powers  in  the  blood,  produce  the 
vafcular  adions  of  the  lungs,  by  which  the 
blood  is  propelled  through  them  to  the  left  au- 
ricle and  ventricle  of  the  heart* 

20.  But,  as  has  already  been  confidered  and 
explained,  (fed.  vii.)  the  nerves  convey  both 
the  ethereal  and  phlogiftic  powers  to  the  muf- 
des : they  require  the  blood  to  be  replete  with 
both  fozvers  to  aflift  in  producing  mufculaf 
adion ; and  the  blood  muft  contain  both  thofe 
powers,  to  enable  it  to  excite  the  nerves  expanded 
upon  the  furfaces  of  the  blood  vejfels,  fo-  as  w 
produce  the  involuntary  adions  of  thofe  vef- 
fels. 


21*  The  blood  which  pafles  from  the  right 
lide  of  the  heart  to  the  vafcular  extremities  of 
the  lungs,  is  naturally  confiderably  exhaufted> 
or  nearly  deprived  of  its  acid  principle  and 
aethereal  power  : — that  blood,  then,,  can  neidier 
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excite  the  nerves  expanded  upon  the  furfaces  of 
the  blood  veflels,  nor  enable  the  powers  of  the 
nerves  to  produce  contradion  of  the  involun- 
tary mufcular  fibres,  with  any  degree  of  vi- 
gour; becaufe  it  wants  the  athereal  powtr  to  co- 
operate with  the  phJogiftic  power  which  it  con- 
tains. 

22.  In  health,  then,  the  sethereal  and  phlo- 
giftic  powers  flow  by  the  par  vagum  to  the 
lungs  : — thofe  nerves  are  expanded  upon  the  fur- 
faces  of  the  pulnionary  veins  and  arteries,  and 
are  expofed  to  the  influence  of  the  blood ; 
that  blood  having  been  exhaufted  of  its  asthe- 
real  power,  in  pafling  through  the  fyflem,  can- 
not excite  thofe  nerves  to  difeharge  themfelves 
to  the  mufcular  fibres  of  thofe  veffels,  for  want 
of  the  athereal  power  to  co-a6t  with  the  phlo- 
giftic  power. — In  this  ftate,  the  nerves  not  being 
excited  to  difeharge  their  powers,  and  the 
powers  ftill  conftantly  flowing  to  them  from  the 
brain,  thofe  powers  muft  be  accumulated  in  thofe 
. nerves  of  the  lungs; — in  confcquence  of  that 
accumulation,  the  redundant  powers  are  commu- 
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mcdted  to  the  nerves  of  the  mufcles  of  infpird- 
iion^  by  connecting  branches  ; — the  powers  thus 
communicated  Jlozv  to  thofe  mufcles : — they 
contract ; the  thorax  expands : pure  air  rufties 
into  the  lungs ; the  ^ethereal  power  thus  fupplied 
to  the  bloody  it  immediately  excites  the  nerves  of 
the  lungs  : they  difcharge  their  powers  to  the 
mufcular  fibres  of  the  veffels  : thofe  mufcles  aCt. 
and  propel'  the  blood  to  the  heart ; while  the 
nerves  of  the  lungs,  being  dtfcharged  of  their 
powers,  the  tranfmiffion  of  thofe  powers  to  the 
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nerves  of  the  mufcles  of  infpirauon,  in  confe- 
quence  of  their  redundance,  ceafes,  and  thofe 
mufcles  ceafe  to  arS:,  till  the  arrival  of  more 
blood  deprived  of  sethereal  power  to  the  bron- 
chial cells;  in  which  cafe,  the  powers  of  the 
nerves  of  the  lungs  will  again  want  excitement, 
and  difcharge ; will  again  accumulate,  and  flow 
to  the  mufcles  of  infpiration ; artd  will  again, 
by  cauflng  thofe  mufcles  to  aCl,  procure  the  ad- 
miflion  of  pure  air  to  the  blood  ; without  which 
the  actions  of  the  lungs,  as  well  as  of  the  heart, 
brain,  and  every  part  of  the  fyftem,  mufl: 
ceafe. 
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23.  It  is  evident,  then,  that  the  phiogiflic 
power  in  the  blood  cannot,  alone,  excite  the 
involuntary  nerves : that  for  want  of  excite- 
ment, the  powers  aeciumilate  in  the  nerves  of ' 
the  lungs;  and  that  the  powers  thus  accumu- 
lating are  wifely  communicated  to  the  mufcles 
of  infpiration ; by  whofe  actions,  the  blood  is 
fupplied  with  that  ethereal  power  which  is 
wanting. 

24.  Another  fubje(5t  of  conhderation  refpe^k- 
ing  the  lungs  now  prefents. — As  the  blood 
which  is  diftributed  to  every  part  of  the  body 
muft  pafs  through  the  lungs,  to  receive  theaithe- 
real  air,  and  as  the  quantity  circulated  through 
the  fyftem  in  any  given  period  is  increafed  in 
proportion  to  the  mufcular  a<51;ions  of  the  fyf- 
tem,  voluntary  or  involuntary,  of  neceffity,  the 
parts  muft  be  fo  conftituted,  that  the  degree  of 
aEiion  of  the  vafcular  extremities  in  the  lungs, 
(hall,  at  all  times,  be  proportionate  to  the  ac- 
tions of  the  reft  of  the  fyftem. — That  this  in 
reality  is  the  cafe  is  evident  to  every  obferver; 
for,  if  the  involuntary  adlions  of  the  heart  and 
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blood  veffels  be  quickened,  the  adions  of  the 
lungs  are  more  frequent ; if  the  voluntary  muf- 
cles  be  put  into  a<ftion,  the  refpirations  inftantly 
become  more  quick  and  full ; and  if  even  a 
hand  or  a foot  be  rigidly  ftretched  out,  the 
breathing  will  be  repeated  at  fhorter  intervals, 
in  confequence. 

25,  It  is  very  evident,  then,  that  the  nerves 
called  the  par  vagum  are  connedled  with  every 
nervCy  voluntary  or  involuntary  : it  is  very  pro- 
bable that  they  are  formed  of  branches  diftri- 
buted  from  diftind;  nerve;  which  branches, 
compared  together,  form  the  par  vagum,  or 
eighth  pair,  arifing  from  the  bafis  of  the  brain ; 
or,  rather,  arifing  from  the  more  interior  parts 
of  the  brain,  where  the  numerous  connexions 
with  the  other  nerves  can  be  more  conveniently 
made : and  it  is  very  evident,  that  the  fibres  of 
the  par  vagum  which  pafs  to  the  lungs,  after  be- 
ing thus  formed  by  the  other  nerves,  communi- 
cate within  the  brain,  with  the  nerves  -which 
fupply  the  mujcles  of  infpiration, — In  confe- 
quence  of  thofe  connexions,  it  mull;  follow. 
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that  whenever  the  sethereal  and  phlogiftic  powers 
flow  from  the  brain  to  any  nerve,  volunrary  or 
involuntary,  a portion  of  thofe  pozvers  muft  pafs 
to  the  par  vagum  and  to  the  lungs ; confequently, 
whatever  be  the  degree  of  mufcular  exertion  in 
the  fyftem,  the  lungs  will  be  made  to  receive  an 
equal  flow  of  thofe  powers,  to  fupport  their  ac- 
tions ; — and  the  more  copious  that  flow  of  powers 
to  the  lungs  is,  the  fooner  they  vyiil  accumulate  and 
regurgitate,  or  flow  into  the  nerves  of  the  muf^ 
cles  of  infpiration,  to  expand  the  lungs,  and  ad- 
mit pure  air,  for  the  purpofe  of  exciting  the 
nerves  of  the  lungs  to  difeharge  themfelves  in 
vafcular  anions ; by  which  the  blood,  repleniflied 
with  the  aerial  influence,  may  be  tranfmitted  to 
every  part  of  the  fyftem,  in  proportion  to  the  nc- 
cefllty  there  is  tor  it  there,  to  fupport  the  mufcu- 
lar adions. 

26.  That  the  nerves  of  the  lungs  do  receive 
the  powers  from  every  nerve,  diftindly,  by  a 
communicating  branch,  is  abundantly  evident 
from  this,  that,  no  fmgle  mufcle  can  ad,  but 
the  adions  of  the  lungs  are  immediately  in- 
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ereafed: — if  one  hand  be  firtnly  clofed  for  a nrii- 
mite,  the  number  of  infpirations  in  that  mi- 
nute will  ht  greater  than  before^  caterh  paribus : 
confequently,  every  nerve,  fupplying  any  mufcle^ 
mufi  fend  a branch  to  the  par  vaguniy  as  well  as 
to  the  inrercoftal  nerves,  as  was  before  ex- 
plained, fed.  ix. 

27.  The  par  vaguni,  then,  certainly  do  receive 
a proportion  of  the  aethereal  and  phlogiftic 
powers,  from  every  nerve  arifing  in,  or  from 
the  brain they  certainly  alfo  are  iconneded 
With  the  nerves  of  the  mufcles  of  infpiration ; 
and  when  a certain  quantity  of  thofe  powers  is 
received  into  the  nerves  of  the  par  vagum,  they 
pafs  into  the  nerves  of  thofe  mufcles,  and  excite 
them  to  contrad  ; by  which  the  lungs  are  made 
to  receive  the  air : — if  the  di/charge  of  thofe 
powers  from  the  nerves  of  the  lungs  be  pre- 
ventedy  entirely^  that  accumulation  of  powers 
will  be  more  fpeedy  and  great,  and  the  flow  of 
powers  to  the  nerves  of  the  lungs  will  be  en- 
tirely diverted  to  the  mufcles  of  hifphation 
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28,  That  a portion  of  tlie  powers  may  ngn^ 
larly  flow  from  the  par  vagum  to  the  nerves  fop- 
plying  the  mufcles  of  infpiration,  is  poffibk  ;' 
but,  that  the  sethereal  and  phlogiftic  powers  in 
the  nerves  of  the  lungs,  when  there  is  not  pure 
air  to  enable  the  blood  to  excite  them  to  dif- 
charge  themfelves,  by  accumulation^  flow  to  the 
nerves  and  mufeies  of  infpiration^  and  caufe  them 
to  expand  the  thorax,  is  inconteflably  evident ; 
even  from  this  one  confideraiion,  that  the  admif- 
fion  of  pure  air  to  the  lungs,  inftantjy  takes 
away  the  excitement  of  the  mufcles  of  inrpiration  ; 
and,  if  pure  air  be  denied  to  the  lungs,  the  flow 
of  the  exciting  powers  to  the  nerves  and  mufcles 
of  infpiration  is  rapid  and  exceffive  ; that  is,  when 
the  powers  cannot  be  difeharged  from  the  lungs, 
they  pafs  off\oy  the  nerves  to  the  mufcles  of  infpi-* 
ration  : in  fhort,  that  the  excitement  of  the 
nerves  and  mufcles  of  infpiration  is  derived 
from  the  nerves  of  the  lungs  I have  already 
proved  in  par.  9 and  10  of  this  fedion,  and  fhali 
not  further  infift  upon  what  is  felf-evident. 

29.  There  is  one  obfervation  to  be  made. 
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of  fome  importance,  which  is  this.  — ‘ The 
nerves  fupplying  the  mufcles  of  infpiration  are 
fubfervient  to  the  will volition  throws  thofe 
mufcles  into  adtion,  by  tranfmiiting  a flow  of 
the  ^ethereal  and  phlogiftic  powers  from  the 
brain  along  thofe  nerves ; which  flow  is  kept  up 
by  the  vital  or  animating  powers  of  the  nerves 
correfpondent  to,  and  excited  hy  the  intelleElual 
powers  of  the  brain,  till  thofe  sethereal  and  phlo^ 
giftic  powers  are  communicated  to  the  material 
particles  in  mufcular  arrangement  in  an  excited 
flate;  when,  becoming  atmofpheric  around 
thofe  mufcular  particles,  they  attradl  them  toge- 
ther, by  means  of  the  powers  in  the  blood,  as 
before  more  particularly  explained. — The  fame 
fow  of  powers,  then,  is  tranfmitted  to  the  mufcles 
of  infpiration  when  they  adt  involuntarily  ; confe- 
quently,  when  the  sethereal  and  phlogiflic  powers 
are  not  difcharged  from  the  nerves  of  the  lungs, 
for  want  of  pure  air,  and  become  accumulated  in 
thofe  nerves,  till  they  flow  to  the  nerves  of  the 
mufcles  of  infpiration  by  the  communicating 
branches,  thofe  powers,  thus  flowing  to  the  nerves 
of  the  mufcles  of  infpiration,  excite  the  vital. 
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or  animating  powers  of  thofe  nerves  to  tranfivii 
them  to  the  mufcular  fibres,  and  caufe  them  to 
a<5t ; confequently,  whether  the  flowing  powers 
excite  the  vital  or  animating  principles  of  the 
nerves,  or  thofe  principles  be  excited  to  give 
motion  to  the  powers,  ftill  the  effedt  is  the 
fame  j and  the  excitement  of  the  vitality  or  ani- 
mation of  a nerve,  and  the  progreflive  motion 
of  its  ethereal  and  phlogiftic  powers  are  fimulta- 
neous  and  mutually  produdtive  of  each  other, 

30.  That  the  nervous  powers  may  be  excited 
to  flow  along  the  nerves,  in  unufual  quantities^  is 
evident  in  various  parts  of  the  fyflera,  on  differ- 
ent occafions  \ and  that  thofe  powers  may  accu- 
mulate in  thofe  nerves,  and  regurgitate y as  it  were, 
into  other  nerves,  fo  as  to  excite  them  to  adt,  is 
not  peculiar  to  the  nerves  of  the  lungs  alone ; — 
for  example,  if  the  nerves  of  the  membrane 
which  is  expanded  within  the  nofe,  called,  com- 
monly, Schneider’s  membrane,  be  Jlightly  irri- 
tated, the  ^ethereal  and  phlogiftic  powers  will 
flow  in  an  increafed  quantity  and  excitement, 
and  will  difeharge  themfelves,  in  exciting  the 
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ynufcular  aEiions  of  the  vafcular  extremities^  to  an 
umifual  degree ; by  which  means,  the  natural  fe- 
cretions  performed  by  thofe  veflels  will  be  greatly 
increafed,  and  poured  out  upon  the  furface  of  the 
membrane. 

If  this  ftimulus  upon  the  nerves  be  increafed, 
the  flow  of  ^ethereal  and  phlogiftic  powers  to 
thofe  nerves  will  be  fo  rapid  and  copious,  that 
they  cannot  be  difcharged  by  means  of  the  muf- 
cular  fibres  and  the  blood  circulating  with  them; 
the  powers  then  accumulate,  and  flow  to  the 
nerves  fupplying  the  mufcles  of  the  trunk', 
which  mufcles  they  throw  into  the  violent  ac- 
tions, which  we  call  freezing ; an  efledl  fo  well 
adapted  to  remove  the  ftimulus  which  thus  vio- 
lently excited  the  powers  to  flow.  Whether  the 
excited  powers  pafled  from  the  nafal  nerves  to 
the  nerves  of  the  mufcles  thus  thrown  into  ac- 
tion, by  collateral  branches,  communicating 
from  the  nafal  nerves  to  the  other,  or  they  ex- 
cited the  brain  to  tranfmit  the  powers  to  thofe 
mufcles  by  their  refpedive  nerves,  is  of  no 
confequence  to  determine. — That  the  nafal 
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nerves,  when  highly  excited,  produce  a vio- 
lent flow  of  powers  to  the  mufcles  exerted  in 
fneezing,  is  evident ; that  the  nafal  nerves  have 
a peculiar  connexion  with  the  nerves  of  thofe  muf- 
cles, is  certain;  becaufe  the  excitement  of  the 

nafal  nerves  does  not  affedl  the  mufcles  of  the 

/ 

extremities,  but  thofe  concerned  in  fneezing 
only : in  what  part  of  the  brain  thofe  nerves  are 
connedled,  then,  is  immaterial,  fo  long  as  we 
know,  to  a certainty,  that  they  are  peculiarly 
connedled  with  each  other. 

; 31.  Tliat  the  powers  adlually  regurgitate,  or 
pafs  from  the  nafal  nerves  to  the  nerves  of  thofe 
peculiar  mufcles,  when  they  accumulate  in  the 
nafal  nerves  to  a certain  degree,  is  probable; 
becaufe  a Jlight  augmentation  of  that  flow  of 
powers  to  the  nafal  nerves,  inftantly  produces 
increafed  vafcular  action  or  fecretion  in  the 
nofe,  which  difcharges  thofe  powers  from  the 
nerves  without  affeding  the  mufcles ; and  it  is 
only  when  the  powers  are  excited  to  flow  to  the 
nafal  nerves  more  rapidly  than  they  can  dif- 
charge  them,  that  they  pafs  to  the  nerves  of  the 
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mufcles  connedled  with  them,  and  by  dlfdiarg- 
ing  themfelves  from  thofe  nerves,  produce  the 
violent  contradion  of  the  mufcles  which  confti- 
tutes  fneezing. 

It  is  very  evident,  likewife,  that  one 
nerve  may,  and  does,  in  many  inftances,  com- 
municate a 'portion  of  its  tethereal  and  phlogiftic 
powers  to  another  nerve,  by  a communicating 
branch,  although  the  other  cannot^  in  return, 
impart  a portion  of  its  powers  to  the  former  i 
for  in  the  cafe  of  the  nafal  nerves,  we  know  that 
when  they  are  excited^  they  can  communicate  a 
flow  of  powers  to  the  nerves  caufing  the  mufcles 
to  acl  in  fneezing;  h\xt  no  fiozv  (ji.  powers  along 
the  nerves  diftributed  to  thofe  mufcles,  nor  any 
kind  or  degree  of  excitement  or  irritation  of 
them,  will  be  communicated  from  them  to  the 
nafal  nerves,  fo  as  to  produce  either  fneezing,  or 
any  dired:  increafe  of  their  adlions,  or  of  the 
fecretions  efleded  by  thofe  adions. 

33.  The  par  vagnm,  then,  in  many  circum- 
llances,  greatly  refembk  the  intercoftal  nerves  i 
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each  receives  a portion  of  the  powers  flowing 
from  the  brain  by  any  nerve;  becaufe  every 
nerve  fends  off  a communicating  branch  to 
both ; and  both  are  diftributed  to  the  involun- 
tary mufcles;  in  confequence  of  which,  the 
involuntary  a6lions  muft  always  be  propor- 
tionate to  the  general  degree  of  action,  in 
the  fyftem. 

34.  The  par  vagum  differ  from  the  intercof- 
tal  nerves  in  this  refpeft, — the  branches  from  the 
voluntary  nerves  pafs  into  ganglia  in  the  intercofr 
talsy  before  they  are  diffributed  to  the  invo- 
luntary mufcles,  or  vafcular  extremities ; and 
the  nerves  paffing  to  the  vafcular  extremities  of 
diftant  mufcles,  pafs  through  ganglia,  which 
render  them  involuntary  and  cut  off  every  di- 
rc6l  communication  between  the  brain  and 
thofe  mufcular  parts; — bur,  on  the  contrary, 
the  par  vagum  do  not  pafs  through  ganglia; 
they  arife  from  the  nerves  diredtly  communicat- 
ing with  the  brain,  and  convey  their  powers, 
minterruptedy  to  the  parts  to  which  they  are 
diftril^uted. 
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35*  As  the  par  vagum  do  not  arife  diredly 
from  the  fenforium,  they  are  not  fubjedl  to  voli- 
tion ; they  only  receive  a portion  of  all  the  powers 
which  do  flow  from  the  brain  to  all  or  any  other 
nerves : — neither  can  the  powers  they  receive, 
immediately  excite  mufcular  action ; becaufe 
the  branches  of  the  par  vagiim  are  expanded 
upon  the  furfaces  of  the  veflTels,  in  the  manner 
of  complicated  medullary  plcxufes ; there 
the  powers  Jlop  in  their  courfe,  till  they  are 
excited  ^by  the  Jlimulus  of  the  blood ; when  they 
flow  along  their  refpedive  fibrill^,  diflribu- 
ted  from  thofe  expanflons  on  the  veflels,  to 
the  mufcular  fibres;  which,  with  the  afliftance 
of  the  powers  in  the  blood,  they  caufe  to 
contrad. 

36.  .From  the  preceding  confiderations,  I 
draw  the  following  general  conclufions : 

ift.  That  the  par  vagum,  or  eighth  pair  of 
nerves,  are  formed  of  branches  fent  off  from 
every  difiind  nerve,  originating  in  the  brain; 
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which  branches,  colleded  together,  conllitutc 

f 

the  par  vagum* 

2d.  That  whatever  be  the  quantity  of  ^ethereal 
and  phlogiftic  powers,  flowing  from  the  brain, 
to  any,  or  all  of  the  nerves,  a certain  proportion 
of  thofe  powers  is  necefTarily  tranfraitted  to  the 
par  vagum^  by  thofe  collateral  branches  of  which 
they  are  formed  ; confequently, 

3d,  That  the  aEllons  of  thofe  parts  to  which 
the  par  vagum  are  diftributed,  muft,  necefTarily, 
at  all  times,  be  proportionate  to  the  adions  of 
the  fyftem  in  general. 

* 

4th.  That  confiderable  branches  of  the  par 
vagum  are  diftributed  to  the  Ijtngs,  and  ex- 
panded upon  the  furfaces  of  the  vafcular  extremi- 
ties there,,  fo  as  to  be  expofed  to  the  adion 
of  the  blood,  and  the  air  alfo,  in  the  bron- 
chial cells. 

5th.  That  the  nerves,  thus  expanded,  receive 
the  ^ethereal  and  phlogiftic  powers  conftantly 
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flowing  from  the  brain,  in  fonie  proportion 
other;  and,  that  thofe  nervous  powers,  when 
excited  by  the  blood,  replete  with  phlogifticated 
food  and  sethereal  acid,  immediately  flow  along 
the  nervous  fibrillse  to  the  mufcular  fibres,  and 
caufc  them  to  adt ; by  which,  the  blood  they 
contain  is  propelled  from  the  right  fide  of  the 
heart,  through  the  lungs,  to  the  left;  and 
the  nerves  are  dtfeharged  of  their  powers  for 
that  time. 

6th.  That  the  blood  flowing  from  the  heart 
by  the  pulmonary  arteries^  being  nearly  exhaufted 
of  its  athereal  acid,  cannot^  excite  the  nerves  ex- 
panded on  the  vafcular  extremities  of  the 
lungs,  to  flow  and  difeharge  themfelves  along 
the  mufcular  fibres  of  thofe  blood  veflels. 

7th.  That  the  pozvers,  thus  conftantly  flowing 
to  the  nerves  of  the  lungs,  from  which  they^  are 
not  duly  excited  to  difeharge  themfelves,  on 
account  of  the  want  of  the  athereal  acid  of  the 
air,  mu(l  foon  accumulate y fo  as  to  prevent  any 
further  flow  of  thofe  ppwers  to  the  lungs. 
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8th.  That  the  povvers  thus  accumulated  in  the 
nerves  of  the  lungs,  do,  then,  flow  by  a lateral 
communication  to  the  nerves,  diftributed  to  the 
mufcles  fubfervient  to  infpiration, 

9th.  That  by  that  flow  of  powers,  the  muf- 
cles which  dilate  the  thorax  are  made  to  adl ; 
and  the  air  rulhes  into  the  lungs,  and  imparts 
its  influence  to  the  nerves  and  blood  in  the 
bronchial  cells* 

loth*  That  the  pure  air,  thus  received  into 
the  lungs,  imparting  its  influence  to  the  blood, 
reftores  to  it  that  ethereal  power  which  was  want- 
ing ; and  the  nerves  of  the  lungs  are,  therefore, 
inftantly  excited  to  tranfmit  their  powers  to  the 
mufcular  fibres  of  the  blood  veflTels ; in  cotife- 
qucnce  of  which,  the  blood  is  propelled 
through  thofe  veflTels  towards  the  left  fide  of  the 
heart ; and  the  nerves  of  the  lungs  are  dif- 
charged  of  their  powers. 

iith.  That  the  nerves  of  the  lunos  beins 
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thus  difcharged,  the  collateral  flow,  to  the  nerves 
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and  mufcles  of  infpiration  will  be  Jlopped,  and 
their  a6lions  will 

1 2th.  That  the  air  thus  received  into  the 
lungs,  mud  foon  be  deprived  of  its  ofthereal  acid, 
by  the  flowing  blood  exhaufted  of  its  ^ethereal 
power  by  fupporting  the  a(5lions  of  the  mufcles 
in  its  circulation  through  the  fyftem ; and,  con- 
fequently,  that  the  fucceeding  blood  will  not  be 
capable  of  exciting  the  nerves  to  difcharge 
themfelves  in  producing  the  vafcular  adions  of 
the  lungs  : — the  circulation  of  the  blood  will 
be  impeded ; the  powers  of  the  nerves  will  ac- 
cumulate ; they  will  then  regurgitate,  or  flow  to 
the  nerves  and  mufcles  of  infpiration ; thofe 
mufcles  will  be  thrown  into  aElion,  and  air  will, 
againy  be  received  into  the  lungs,  and  will  dif- 
charge the  nerves ; promote  the  circulation  of 
the  blood,  and  fufpend  the  flow  to  the  mufcles 
of  infpiration y which  will  again  ceafe  to  aU  as 
before. 

13th.  That  if  pure  air  be  not  admitted  to  the 
lungs,  the  nerves  will  not  be  excited  to  difcharge 
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iheir  powers  along  the  mufcular  fibres  of  the 
pulmonary  veflels ; thofe  veffels  will  not  be  ca- 
pable of  propelling  the  blood ; the  powers  pre- 
vented from  flowing  off  by  the  nerves  of  the 
lungs  will  be  accumulated  ; and  the  fucceeding 
powers  flowing  from  the  brain  will  entirely 
pafs  to  the  nerves  and  mufcles  of  refpiration : 
in  confequence  of  which^  their  actions  will  be- 
come conjlant  and  excejfive  ; till  the  hrain  itfelf^ 

\ 

being  deprived  of  its  conftant  fupplies  of  asthe- 
real  power^  from  the  blood  tranfmitted  from  the 
heart  after  palling  through  the  lungs,  will  be  fo 
far  impaired  in  its  functions,  as  only  to  tranfmit 
its  powers  in  occafional  convulfive  jets  j when, 
if  the  sethereal  air  be  not  admitted  to  the  lungs, 
death  itfelf  muft  fpeedily  enfue. 

14th.  Thar,  by  the  nerves  of  the  lungs  being 
thus  formed  from,  or  at  leaft  receiving  branches 
from,  all  the  other  nerves  of  motion  in  the  fyftem, 
derived  immediately  from  the  brain,  the  powers 
tranfmitted  to  the  lungs  muft  ever  be  proportion^ 
ate  to  the  powers  tranfmitted  to  excite  the  muf- 
cular actions  of  every  other  part  of  the  fyftem ; 
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and,  confequently,  the  vefTels  of  the  lungs  will 
be  rendered  capable  of  tranfmitting  as  much 
blood,  through  the  lungs,  as  is  tranfmitted 
through  all  the  mufcles  in  the  other  parts  of  th^ 
body, 

15th.  And  that  the  nerves  of  the  lungs  thus 
communicating  with  the  nerves  of  the  mufcles  of 
infpiration,  will  impart  a flow  of  the  powers  to 
them  proportionate  to  the  degree  of  excitement 
or  mufcular  adlion  in  the  fyllcm ; becaufe  the 
more  rapidly  the  powers  flow  to  the  nerves  of  the 
lungs,  the  Jooner  will  they  accumulate^  and  pafs 
to  the  nerves  and  mufcles  of  infpiration,  if  not 
excited  by  the  blood  and  tethercal  air ; and  as 
the  blood  flowing  through  the  lungs  is  naturally 
nearly  exhaiijled  of  its  aithereal  power,  and  flows 
with  a rapidity  proportionate  to  the  general  de- 
gree of  nuifcular  adion  in  the  fyftem,  the  more 
rapidly  that  blood  is  fent  to  the  lungs,  the  more 
frequently  muft  it  require  the  admiflion  of  pure 
air  to  reftore  the  ethereal  power,  and  enable  it  to 
excite  the  nerves  of  the  lungs  to  difeharge  them- 
felves^  confequently,  the  more  frequently  the 
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blood  wants  the  ^ethereal  power  to  excite  the 
nerves  of  the  longs,  the  more  repeatedly  muft 
the  powers  of  thoje  nerves  regurgitate  to  the 
nerves  and  mufcles  of  infpiration  to  excite  them 
to  a£t  ; by  which  means  the  blood  will  acquire 
the  cEthereal  power  from  the  air,  and  difcharge 
the  nerves  of  the  lungs,  by  exciting  them  to 
flow  to  the  mufcular  fibres,  by  whofe  actions  the 
blood  is  circulated  through  the  lungs  to  the  heart. 

By  thefe  means  the  blood,  fupplied  with  the 
phlogiftic  power  from  the  food  taken  into  the 
ftomach,  acquires  the  ethereal  power  from  the 
air,  and  then  becomes  capable  of  exciting  the 
nerves  expanded  upon  the  furfaces  of  the  veflels 
which  convey  it,  to  tranfmit  thofe  powers  to  the 
involuntary  mufcles,  and  caufe  them  to  adi ; by 
which  adions  the  blood  is  circulated  to  every 
parr. 

To  the  brain  and  nerves  it  imparts  its  sethe- 

« 

real  and  phlogiftic  powers ; and  in  the  mufcles 
it  is  the  medium  by  which  thofe  powers,  excited 
to  flow  from  the  nerves,  are  enabled  to  attra^ 
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the  particles  of  matter  in  mtcfcular  arrangement y 
together  fo  as  to  produce  what  we  generally  call 
the  a^ion  or  contraEiion  of  the  mufcles ; by  which 
attraction  alfo,  the  iethereal  and  phlogiilic  powers 
combining  together,  form  animal  heat ; which, 
at  all  times,  is,  therefore,  proportionate  to  the 
mafcular  aClions  of  the  fyftem. 

■ But,  the  blood  requires  frequent  fupplies  of 
fhlogifiony  as  well  as  of  the  aether eal  power  ; in 

t 

confequence  of  which,  proper  food^  containing 
the  phloglfiic  power ^ is  as  necefiary  as  pure  air  ; 
the  next  confideration,  therefore,  is — The  di- 
geftive  powers  of  the  fiiomach  and  inteftines,  by 
which  the  blood  is  fupplied  with  the  phlogiilic 
power  combined  with  the  antacid  principle. 
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SECTION  XII. 

On  the  digejlive  powers  of  the  Jlomach ; and  the 

4 

7nanner  In  which  the  appetite  for  food  is  excited, 
in  confequence  of  a deficiency  of  the  phloglfiicated 
principle  in  the  blood, 

I.  JT  has  already  been  obferved,  (fed.  ii,  and 
iii.)  that  xhe  reception  of  proper  food  into 
the  ftomach,  is  as  neceflary  to  fupport  the  func- 
tions of  the  brain,  and  the  fanguiferous  and 
mufcular  adlions,  as  the  admifTion  of  proper  air 
into  the  lungs  is;  and,  that  nothing  is  capable 
of  affording  proper  nourifhment,  but  what  does 
contain  the  phlogifiic  power  in  a ftate  of  flight 
combination,  and  in  a greater  proportion  than 
the  ethereal  power. 

2.  It  has  already  been  obferved,  (fed.  vii.) 
that  all  adions  or  motions  in  the  fyflem,  are  ef- 
fected by  mufcular  fibres : that  mufcular  fibres 
are  made  to  contrad  by  the  powers  of  the  nerves  : 
— that  the  nerves  convey  both  the  ^ethereal  and 
phlogiftic  powers  ; and  that  thofe  powers  cannot, 
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naturally,  be  excited  by  the  blood,  to  produce 
the  involuntary  adions  of  the  fyftem,  unlefs  the 
blood  itfelf  contains  both  the  ethereal  and  phlo^ 
gifiic  powers, 

s 

3.  It  has  likewife  been  obftrved,  that  the  aethe- 
real  power  is  obtained  from  the  air,  in  its  ftate 
of  arrangement  around  the  acid  principle ; and 
that  the  phlogiftic  power,  when  in  proper  dates 
for  affording  nourifhment  to  the  body,  is  com- 
bined with  the  antacid  principle  in  fome  ftate, 
or  proportion,  or  other.  The  antacid  principle, 
then,  in  thofe  dates  of  connexion  with  the  phlo- 
giftic power,  which  are  proper  for  nutrition,  may 
be  called,  for  the  fake  of  conveniency,  the  phlo* 
gljltcated  principle* 

Here  let  me  obferve,  that  antacid  principle  is  the 
general  term  for  the  contrary  to  the  acid^  principle^ 
whatever  be  its  ftate  ; and,  therefore,  it  includes 
the  carbon,  azote,  and  hydrogen  of  the  French 
fchool,  which  are  only  varieties  of  the  fame  principle y 
with  different  proportions  of  the  phlogijilc  power. 

4.  By  the  wife  contrivance  of  nature,  the 
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world  is  lb  conlbtnted  that  the  antacid,  alkaline, 
or  earthy  principle,  with  the  phlogiftic  power, 
exceeds  in  proportion,  the  acid  principle  and  its 
lethereal  power,  in  general,  in  the  animal,  vege- 
table, and  mineral  fyftems ; in  all  of  which  the 
phlogiftic  power  particularly  abounds^  but  is  fo 
complicated  with  the  other  power  and  princi- 
ples, as  to  be  condenfed  into  dates  more  or  lefs 
folid,  by  chemical  combination  ; on  the  contrary, 
the  Atmofphere  alone,  is  the  grand  and  general) 
fource  of  ethereal  power,  and  in  few'  other  dates 
do  we  meet  with  it  in  an  over  proportion  : con- 
fequently,  the  animal  and  vegetable  kingdoms 
in  particular,  may  aftbrd  numerous  articles  capa- 
ble of  fupplying  the  blood  with  the  phlogidicated 
power,  combined  in  various  proportions  wdth 
the  other  principles  ; but,  pure  air,  alone,  is  capa- 
ble of  affording  the  sethereal  power  in  fuch  a 
dare  as  is  adapted  to  the  lungs,  and  in  fuch  pro- 
portion, as  the  blood  requires  to  enable  it  to  fup- 
port  the  fundlions  of  the  brain,  and  to  excite  the 
two  powers  in  the  nerves. 


5,  As  the  phlogiftic  powea'  is  capable  of  being 

D d 
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combined  with  the  material  principles  in  very 

great  proportions,  and  is  commonly  found  in 

thofe  proportions  in  various  fubfcances,  it  is  ' 

evident,  that  by  means  of  certain  aliments,  the 

blood  may  be  fupplied  with  the  phlogiftic  pow'er 

in  great  proportions  and  quantities ; and  that  this 

is  the  cafe,  is  abundantly  evident  from  this  fingle 

confideration,  that  a man,  well  fed  and  in  good 

health,  is  capable  of  living  and  exercifing  all 

his  fundlions,  for  feveral  days,  without  any  freJJo 

fupply  of  food  to  the  domach  ; he  breathes,  fup- 

pofe  about  twelve  or  fourteen  hoglheads  of  air 

in  one  day;  the  blood  contains  phlogiftic  power 

enough  to  combine  with  and  faturate,  or  nearly 

fo,  all  the  pure  air  in  that  quantity  of  atmofphe- 

rical  air ; confequently,  were  he  to  live  feven  or 

eight  days  without  food,  the  blood  mud  have 
• • » ' 

contained  as  much  phlogidic  power  as  would  be 
fufiicient  to  faturate,  or  nearly  faturate,  one  hun- 
dred hogJJjeads  of  atmofpherical  air  ; a great  part 
of  which  would  be  changed  into  fire  or  heat,  as 
in  cafes  of  common  combudion. 

6.  This  being  the  cafe,  the  blood  does  not  re- 
quire fuch  frequent  fupplies  of  the  phlogidicatcd 
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principle,  as  it  does  of  ^ethereal  acid,  or  pure 
air ; and  we  mull:  now  confider  in  what  manner 
the  fyftem  is  excited  to  provide  occafional  fup- 
plies  of  the  phlogifticated  principle,  when  that 
principle  is,  to  a certain  degree,  exhaujled ; or 
when  the  phlogiflie  power  begins  to  be  deficient 
in  the  bloed* 

7*  The  Jlomach  is  the  receptacle  of  the  food 
which  is  taken  to  fupport  the  fyftem  ; and  the 
inteftines,  liver,  pancreas,  fpleen,  ladeals,  me- 
fenteric  glands,  &c.  &c.  are  all  employed  in 
diffolving  the  aliment ; in  feleding  the  nutri- 
mental  parts ; in  expelling  the.  ufelefs  matters, 
and  in  conveying  what  is  proper  for  the  fupport 
of  the  body  to  be  mixed  with  the  blood. 

This  procefs  is  performed  by  means  of  vari- 
ous fluids,  fecreted  by  glands  of  different  de- 
fcriptions,  and  by  various  vafcular  actions  in 
every  part  of  the  chylo-poietic  vifcera. 

8.  The  various,  extenfive,  and  conftant  ac- 
tions of  the  abdominal  vifcera  are  involuntar\\ 
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and  require  a conftant  and  copious  fnpply  of 
die  nervous  powers  to  perform  them,  and  of 
blood,  replete  with  the  ethereal  and  phlogifiic 
powers  io  excite  them,  and  to  affifl:  in  the  ac- 
tion of  the  mufcular  fibres,  by  which  thofe  invo- 
luntary adions  are  performed. 

9.  The  nerves  which  convey  the  sethereal  and 
phlogifiic  powors  to  thofe  parts,  are  the  inter cof- 
tals  and  the  par  vagum.  Both  thefe  pairs  of 
nerves  are  chiefly,  if  not  entirely,  formed  of 
branches  fent  off  from  all  the  other  nerves  of  mo- 
tion, immediately  connedled  with  the  brain  : 
both  of  them  receive  a flow  of  the  sethereal  and 
phlogifiic  powers,  in  proportion  to  the  degree  of 
a^ion  in  any  or  every  part  of  the  fyflem  j and, 
confequently,  the  ad^ns  of  the  flomach,  bowels, 
icc.  as  well  as  of  the  heart  and  lungs,  muff  cor,- 
refpond  with  the  degree  of  a6lion  in  the  fyflem. 

10.  That  this  is  the  cafe  is  too  evident,  from 
daily  experience,  to  adnfit  of  a doubt ; and  it  was 
wifely  ordained  ; for  as  the  blood  is  exhaufled 
of  its  powers  in  proportion  to  the  degree  of  ac- 
tion in  the  fyflem,  the  adlions  of  the  llomach 
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and  lungs,  by  which  thofe  powers  are  reftored 
to  the  blood,  muft  be,  at  all  times,  proportionate 
to  the  adlions  which  expand  them,  ocherwile 
diforder  muft  enfue  ; and  the  beft  means  of  keep- 
ing up  that  balance,  was  to  fo  order  it,  that  the 
very  nerves  which  convey  the  powers  of  adion 
' to  the  mufcles  of  volition,  fliall  iranfmit  a jujl 
proportion  of  thofe  powers  to  the  nerves  which 
act  for  the  purpofe  of  providing  fupplles  of  thofe 
powers  to  the  fyftem  at  large. 

ri.  1l\\q  vafcidar  aBjons  0^  the  ftomach,  intef- 
tines,  liver,'  fpleen,  pancreas,  lafteals,  mefen- 
tery,  8cc.  are  very  great  and  numerous ; and  the 
quantity  of  nervous  powers  neceiTary  to  perform 
thofe  various  and  extenfve  adlions,  muft  be  great 
indeed  ; confequently,  the  quantity  of  blood,  duly 
fupplied  with  the  ethereal  and  phlogiftic  powers, 
muft  be  confiderahle,  to  afford  excitement  to  thofe 
nerves,  fo  as  to  make  them  difeharge  their  powers 
along  the  mufcular  fibres,  and  caufe  them  to 
traB: 

- ) 

1 2.  As  the  proportion  of  ^ethereal  and  phlo- 
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giftic  powers  flowing  conftantly  to  the  nerves  of 
the  abdominal  vifcera,  imift  be  great,  and  as 
thofe  powers  are  only  excited  to  a6l  by  the 
mulus  of  the  powers  in  the  bloody  or  Jluids  acting 
upon  them  in  their  dates  of  expanfion  upon  the 
interior  fur  faces  of  the  blood  veffels,  or  glands, 
it  is  evident,  that  when  the  blood  becomes  ex- 
haujiedy  to  a certain  degree,  of  lisphlogijiic  pozver, 
k cannot  excite  the  nerves  to  difcharge  their 
powers  fufficiently ; in  confequence  of  which, 
the  vafcular  aElions  of  the  abdominal  vifcera  will 
be  imperfciTth  performed,  and  the  circulation  im* 
peded^ 

13.  When,  therefore,  the  phlogidicated  prin- 
ciple becomes  deficient  in  the  blood,  the  actions, 
and  fecretions  of  the  abdominal  vifcera  will  be 

diminiJJ)cdn 

If,  in  this  date,  any  proper  food,  or  phlogif- 
lic  matter  be  taken  into  the  domach,  that  phlo^ 
gifton  being  applied  to  the  nerves  of  the  domach, 
where  the  blood  duly  fupplied  with  the  ethereal 
power  is  prefent,  will  with  the  conjoint  influence 
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of  that  ethereal  power^  immediately  excite  thofe 
nerves  to  tranfmit  their  powers  to  the  mufcular 
fibres  ; and  the  vafcular  aEiions  will  be  refiored  to 
their  due  degree  of  power  and  efficacy. 

\ 

14,  As  the  flow  of  thofe  powers  to  the  nerves 

of  the  ftomach  is  confiant ; as  it  is  proportionate 

to  the  degree  of  adion  in  the  fyftem  in  general ; 

and  as  the  dehre  for  food  is  in  proportion  to  the 

actions  of  the  fyftem,  it  is  evident,  that  the  fen- 

fation  of  hunger^  or  the  defire  for  food,  is  produced 

% 

by  thofe  powers  in  the  nerves,  or  by  the  quantity 

% 

of  them  prefent ; becanfc,  the  moft  ardent  defire 
for  food  may  be  immediately  extinguiJJ^ed,  by 
taking  phlogifiic  fubftances  of  certain  kinds  into 
the  ftomach  ; that  is,  the  phlogifton  thofe  fub- 
ftances contain,  with  the  ethereal  power  in  the 
blood,  together  excite  thofe  nerves  to  difcharge 

themfelves. 

\ 

# 

1 5.  It  is  clear,  then,  that  when  the  phlogiftic 
power  is  defi,cient  in  the  blood,  and  the  nerves  of 
the  ftomach  are  not  difcharged  of  their  powers, 
that  accumulation  of  powers  excites,  or  is  the  caufe 
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of  tlicrc  being  excited,  in  the  nerves,  the  fenfa- 
tim  of  hunger^  or  the  defire  iox  food. 

1 6.  The  nerves  of  the  ftomach,  then,  are  invo- 
luntary in  their  actions,  but  ftill  capable  of  com- 
municating and  exciting  the  fenfation  of  hunger 
in  the  brain;  the}s  therefore,  have  fome/J^’c?^/i- 
sriiy  which  dihinguUhes  them  from  the  involnn- 
lary  nerves  of  the  heart  and  blood  veflels,  in 
common  ; — from  whence  then  are  they  derived  ? 

- — in  what  does  that  difference  confift  ? 

17.  The  nerves  of  the  heart  and  vafetdar  ex- 
tremities are  chiefly  fupplied  from  the  intercof- 
lals,  and  arife  from  ganglia^  which  cut  off  imme- 
diate communication  with  the  brain  ; but,  the 
nerves  of  the  fiomach  are  chiefly  derived  from 
xhQ  par  vagum,  which  have  no  intercepting  ganglia, 

iS.  Both  the  nerves  of  the  intercoftals  and 
par  vagum,  are  expanded  upon  the  furfaces  of 
the  veffels,  and  then  terminate  in  the  mvfcular 
fibres,  which  renders  them  only  excitable  by  the 
application  of  fiimuli  to  thole  expanfions-,  but. 
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when  a ftimiilus  is  applied  to  the  expanfions  of 
the  par  vagum,  that  excitement  may  be  commu- 
nicated to  the  brain  itfelf,  as  there  are  no  inter- 
rupting ganglia. 

. • ' 

19.  That  this  is  in  reality  the  cafe,  is  rendered, 
obvious  by  many  confiderations,  and  none  is 
more  convincing  than  the  inftantaneous  excite- 
ment which  is  communicated  to  the  brain  and 
die  whole  fyftem,  when  exhaufted  by  fatigue, 
by  the  taking  wine  or  fpirits  into  the  Jlomach^ 
T\\q  phlogijiic  power  in  thofe  liquids  inftantly  ex- 
cites the  nerves  of  the  ftomach  to  dtfcharge  them- 
felves  in  actuating  the  mufcular  fibres  i and  the 
excitement  of  the  nerve  is  inftantly  communi- 
cated to  the  brain,  and  to  every  nerve  in  the  fyf- 
tem, with  which  the  par  vagum  are  connefled. 

20.  When  the  formation  of  the  par  vagum 
was  under  confideration,  in  the  fedlion  on  refpi- 
ration,  it  was  concluded,  that  the  par  vagum 
were  formed  of  branches,  Jent  off  from  all  the 
nerves  of  motion,  derived  immediately  from  the 
brain ; confequently,  though  the  par  vagum 
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do  not  immediately  arife  from  the  centre  of 
volition  in  the  brain,  ftill,  they  are  limply  con^ 
nested  with  all  the  nervous  origins  in  the  brain ; 
and,  as  the  nerves  have  a peculiar  vitality  or 
animation^  which  rapidly  conveys  impreffions 
when  thofe  nerves  are  free  from  interruption,  it 
is  evident,  that  when  the  nerves  of  the  llomach 
are  excited  to  a fufficient  degree  to  conftitute 
fenfation,  that  excitement  will  be  inftantly  com- 
municated to  all  the  nerves  from  which  they  arife, 
and  from  them  to  the  hrain  ; fo  that  the  Jiate  of 
the  nerves  of  the  llomach  is  inftantly  communi- 
nicated  to  all  the  nerves  of  motiony  and  to  the  brain 
itfelf, 

21.  This  ftatement  is  corroborated  by  many 
other  fads ; for  we  know  that  certain  ftates  of 
the  ftomach  do  affed  even  the  voluntary  muf- 
cles,  in  fuch  manner  as  to  render  them  adive, 
in  oppolition  to  the  will,  as  in  fpafms  and  con- 
vullions,  which  arife  from  the  nerves  of  the  Jio- 
mach  being  irritated  and  excited,  and  from  tliat 
irritation  and  excitement  being  communicated 
to  the  neives  of  volition  from  which  they  arife. 
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22.  The  branches  of  the  par  vagnm  which 
are  diftributcd  to  the  ftomach,  are  not  the  only 
nerves  which  communicate  their  vital  or  ani- 
mated excitement  to  the  brain,  becaufe,  the  in- 
^eftines  themfelves,  are  capable  alfo  of  commu- 
nicating certain  fenfations  when  ftrongly  excited; 
and  thofe  branches  which  pafs  to  the  lungs ^ have 
the  fame  power,  as  is  evident  from  the  coughing 
excited  by  irritating  the  lungs;  from  the  fenfation 
of  oppreflion  when  pure  air  is  withheld  ; from 
the  pleafing  relief  which  the  admiflion  of  pure 
air  to  the  lungs  affords ; and  from  the  excite- 
ment  which  the  pure  air  communicates  to  the 
brain  by  the  conneding  nerves  in  certain  cafes 
of  fufpended  animation  ; for,  when  the  func- 
tions of  the  brain,  and  the  adions  of  the  lungs 
have  ceafed,  the  excitement  which  pure  air  gives 
to  the  nerves  of  the  lungs,  is  communicated  by 
the  vital  powers  of  the  nerves  to  the  brain,  and 
its  fundions  are  revived ; the  powers  put  in 
motion ; the  mufcles  of  refpiration  thrown  into 
' ' adion ; the  nerves  of  the  lungs  difeharged,  and 
life  reftored. 
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23.  The  ftomach,  then,  receives  its  nerves, 
chiejiy,  from  the  par  vagum  ; and  when  the  powers 
flowing  conftantly  into  thofe  nerves  from  the  brain, 
are  not  duly  dif charged  for  want  of  the  phlogtJUc 
pozver  in  the  bloody  thofe  powers  accumulate  and 
flow,  more  particularly,  into  the  nerves  which  are 
diftributed  to  the  mouth,  the  tongue,  the  falival 
glands  and  mufcles  of  deglutition,  by  a peculiar' 
communication,  fimilar  to  what  takes  place  be- 
tween the  branches  of  the  par  vagum  fent  to  the 
lungs,  and  the  nerves  diftributed  to  the  mufcles 
of  infpiration ; as  is  evident  from  the  degree  of 
tenfion,  of  adion,  of  excitement,  of  defire  for 
food,  and  from  the  copious  fecretion  of  faliva 
which  accompanies  that  deftre  and  the ' ideas 
which  it  excites, 

24.  It  is  very  evident  that  the  blood  in  the 
ftomach  and  inteftines,  and  their  glands,  and  in 
their  large  appendages  of  the  liver,  pancreas, 
8cc.  muft  require  a great  degree  of  mujcular  aBion 
in  the  vejfels  themjelves  to  circulate  it : that  muf- 
cular  power  muft  be  derived  from  the  nerves ; 
thofe  nerves  muft  be  excited  by  the  blood ; and 
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that  blood,  to  be  capable  of  exciting  them,  muft 
poflefs  both  the  ^ethereal  and  phlogiJUc  powers,  in 
certain  proportions,  otherwife  the  powers  muft 
accumulate  in  the  nerves,  and  the  circulation  muft 
become  Jlow  and  difficult,  for  want  of  mufcular 
adlion.  Whenever,  therefore,  the  aethereal 
power  is  wanting,  nature  hath  wifely  contrived 
that  the  powers,  not  being  difcharged  from  the 
.nerves  of  the  lungs  for  want  of  cBthereal  air,  muft 
regurgitate  to  the  nerves  and  mufcles  of  infpiration^ 
by  which  means  pure  aethereal  air  is  brought  to 
the  blood  : and  whenever  the  phlogiftic  power  is 
wanting,  it  is  fo  contrived,  that  the  powers,  not 
being  difcharged  from  the  nerves  of  the  ftomach 
for  want  of  phlogiftic  power,  muft  partly  regur- 
gitate into  the  nerves  fupplying  the  tongue, 
mouth,  fauces,  and  their  peculiar  glands,  ac- 
companied with  the  fenfe  of  hunger^ 

25.  As  the  lungs  and  ftomach  are  peculiarly 
deftined  to  fupply  the  fyftem  with  the  air  and 
food,  without  both  which  life  cannot  long  be  fup- 
ported,  it  is  neceflary  their  adions  fliould  be 
regulated  by  the  wants  of  the  fyftem,  or  its  ex- 


I 


( 214  ) 


fenditures ; and  that,  in  cafes  of  danger,  the  in^ 
telledlual  power  itfelf  fliould  be  alarmed,  and  the 
alTiftance  of  reafon  called  in  ; for  which  purpofes, 
the  par  vagurn  are  conneded  with  all  the  nerves 
arifing  from  the  brain,  and  receive  a flow  of  the 
setbereal  and  phlogiftic  powers,  proportionate,  at 
all  times,  to  the  flow  to  the  reji  of  the  Jyftem  ; and 
the  intercourfe  between  the  brain  and  extremi- 
ties, or  expanfions  of  the  par  vagum,  is  not  in- 
terrupted by  ganglia,  as  is  the  cafe  with  the  inter- 
coftal  nerves  ; in  confcquence  of  which,  power- 
ful irritations  or  excitements  of  thofe  nervous  ex- 
panjions,  are  communicated  to  the  hram ; more 
particularly  fo  when  the  powers  are  accumulated 
there,  while  the  fundions  of  the  brain  are  unim- 
paired ; and,  likewife,  by  this  free  courfe  of  the 
par  vagum,  wdien  fudden  exertions  or  mental 
emotions  excite  a rapid  flow  of  powers  by  the 
nerves,  a fudden  flow  muft,  alfo,  pafs  to  the 
lungs,  ftomach,  heart,  inteftines,  and  every  part 
to  which  the  par  vagum  are  diftributed  ; in  con- 
feqncnce  of  which,  the  ufual  fiimuli  will  inftantly 
greater  aElion,  and  at  JJjorter  intervals, 
till  the  increafed  flow  is  exhaujied. 
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* 26.  But,  the  fimple  vafcular  a^lions  propel- 
line  the  blood  in  a circuitous  courfe,  is  not  all 
which  requires  confideration,  refpeding’the  (lo- 
mach.  The  glandular  aElions  and  fecretlons,  and 
the  conjoint  effedls  of  the  blood,  the  aliment,  and 
the  nerves,  require  attention.  They,  indeed, 
require  more  attention  than  is  compatible  with 
my  prefent  plan ; and  I fliall,  therefore,  only 
confider  them  in  a general  point  of  view. 


27.  The  glands  of  Jlomach  2ocq  formed  of 
arteries  and  veins,  conveying  blood,  and  of 
nerves  giving  motion  to  the  mufcular  fibres  in 
their  texture.  But,  in  thefe  glands,  the  blood 
felf  is  decompofedy  which  can  only  be  effedted  by 
the  ^ethereal  and  phlogijiic  powers  flowing  off  from 
the  extremities  of  their  refpedfive  nervous  fibrill^y 
in  a ftate  of  Jimple  expofure  to  the  blood,  or  other 
fluids  having  accefs  to  ‘them,  without  being 
conneEled  with  mufcular  fibres, 

28.  In  this  ftate  of  fimple  termination y the 
nerves  are  readily  excitable  by  the  blood  or  fluids 
adling  on  their  extremities,  and,  as  readily  com- 
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municate  that  excitement  to  the  hraln ; — andj  as 
both  the  athereal  and  phlogiJUc  nerves  are  /imply 
expofedy  it  is  evident,  that  the  degree  of  excitement 
imparted  to  either^  will  vary  as  the  qualities  of 
the  QyiQiimgJluids  vary  ; and,  confeqiiently,  that 
either  of  them  may  be  particularly  excited,  while 
thq  other  is  lefs  excited  than  ufual. 

29.  It  muft  likqwife  follow,  that  when  the 
^ethereal  nerve  is  more  excited  than  the  phlo- 
giftic,  the  /low  of  the  ^ethereal  power  from  that 
nerve,  into  the  Mood  or  exciting  fluid,  will  be 
greater  than  the  flow  of  the  phlogiftic  power ; 
and,  confequently,  that  the  change  produced  in 
thofe  fluids  will  be  different,  from  what  is  effedted 
when  their  excitements  are  equal,  and  vice  verfa; 
and,  it  muft  likewife  follow,  that  the  fenfations 
excited  and  communicated  to  the  brain,  mufl 
vary,  as  the  relative  excitements  of  the  two  powers 
become  different  in  degree. 

30.  The  nerve  which  conveys  the  sethereal 
power,  has  a vital  principle,  which,  when  ex- 
cited, imparts  motion  to  that  asthereal  power ; 
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confequently,  it  is  natural  to  fuppofe,  that  the 
aethereal  power  in  motion  will  excite  the  vital  prin- 
ciple of  that  nerve ; the  vital  principle  and  sethe- 
real  power  being  mutually  fubjeft  to  each  other’s 
influence.  For  the  fame  reafon,  the  animating 
principle  of  the  nerve  which  conveys  the  phlo- 
giftic  power,  mull:  be  excitable  by  phlogijiic 
power  in  motion  in  the  blood. 

31,  But  although  the  phlogijiic  power  in  the 
bloody  is  capable  of  exciting  the  animating  princi- 
ple of  the  nerves  which  naturally  convey  phlogijiony 
it  is  not  capable  of  receiving  and  combining  with 
that  phlogiftic  power  of  the  nerves;  it  merely 
excites  the  animating  principle  of  the  nerve, 
which  excitement  is  communicated  to  the  brain ; 
but,  the  phlogiftic  power  of  that  nerve  cannot 
be  difchargedy  unlefs  the  contrary  power y or  the 
antacid  principky  be  prefent  to  receive  it.  By 
that  excitement,  however,  the  power  of  the 
nerve  is  ready  to  aEi  with  energy^  and  if  the  con- 
trary power  be  prefent  to  receive  it,  it  will  flow 
from  the  nervous  extremity  and  combine  with  that 
pontrary  power  in  the  ej^citing  fluid  ; but,  if 
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the  contrary  power  be  not  there  in  fufficient  quan- 
tity to  faturate  it,  it  will  be  excited  to  arrange  it- 
felf  around  the  antacid  principle  in  the  bloody  or 
to  enter  into  fuch  a ftate  of  combinaiion  as  the  cir- 
cumftances  will  allow..  In  the  fame  manner,  the 
vital  principle 'of  the  ethereal  nerve  may  be  ex- 
cited by  the  ^ethereal  power  in  the  blood;  in 
which  cafe,  the  ^ethereal powers  will  flow  from  the 
nervous  extremity,  and  combine  with  the  phlogijiic 
power  if  prefent  in  the  blood  in  fufficient  quan- 
tity ; or,  it  will  combine  with  the  acid  principle  in 
the  ftate  of  arrangement , or  fuch  a ftate  as  the 
circumftances  will  admit  of. 

32.  We  know  that  when  the  blood  is  fully 
fnpplied  with  the  pklogiftic  powers,  and  the  ac- 
tions of  the  ftomach,  &c.  are  duly  excited,  the 
defire  for  food  is  not  perceived  ; but,  when  the 
phlogijiic  power  is  confiderably  expended,  the  ap- 
petite returns,  and  increafes,  in  proportion  as 
the  phlogiftic  powers  become  dejicient : the 
powers  fent  to  the  nerves  of  the  ftomach  and 
not  difcharged,  then,  excite  the  fenfation  of  hunger  : 
— but  the  nerves  of  involuntary  motion  in  the 
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heart  and  vafcular  extremities  of  other  parts,  are 
not  excited  to  fenfation  by  the  accumulation  of  their 
powers ; therefore,  it  is  reafonablc,  from  ana- 
logy, to  fuppofe,  that  it  is  not  the  accumulation 
of  powers  in  the  nerves  which  are  dirtribnted  to 
the  mufcular  fibres  of  the  arterial  and  venous  extre- 
mities, which  immediately  communicates  to  the 
brain  the  excitement  of  defire  for  jood,  but,  that 
it  is  the  powers  accumulated  in  thofe  nerves,  which, 
without  any  connexion  with  mufcular  fibres, 
fimply  terminate  in  the  glands  of  the  fiomach,  and 
are  expofed  to  the  influence  of  the  blood,  and 
of  the  fluids  feparated  from  it,  which  excite 
the  fenfation  of  hunger  or  defire  for  food  : 
and,  as  the  appetite  increafes  as  the  phlo- 
giflic  power  becomes  deficient,  to  a certain  de- 
gree, and  as  the  nerves  of  involuntary  adion 
in  the  ftomach  become  furchaged  with  powers, 
for  want  of  phlogiftic  excitement,  it  is  proba- 
ble, that  the  powers  accumulating  in  the  nerves 
of  motion  of  the  ftomach,  communicate  with,  and 
difeharge  themfelves,  in  part,  by  the  nerves  thus 
fimply  terminating  in  the  glands  and  inner  furface 
.of  the  ftomach.  If  the  phlogiftic  power  be  ex« 
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haufled  to  a great  degree,  the  funiftions  of  the 
brain  and  nerves  will  be  impaired,  and  the 
powers  of  the  ftomach,  of  courfe;  in  confe- 
quence  of  which,  the  fecretions  will  be  tmpenfeQ^ 
and  the  power  of  digeftion  confined  to  a fmall 
extent ; but  at  prefent  I am  only  confidering 
the  confequences  of  temporary  ahfitnencey  which 
does  not  proceed  fo  far  as  to  produce  any  mate- 
rial change  in  the  oeconomy  of  the  brain  and 
nervous  fyftem,  n general. 

33.  If,  then,  a man,  in  health,  be  kept  from 
food,  but  duly  fupplied  with  air,  at  firft,  he  will 
find  no  inconvenience.  The  blood  circulating 
to  the  brain,  excites  it  to  tranfmit  a regular  flow 
of  the  sethereal  and*  phlogiftic  powers  to  all 
the  nerves ; thofe  nerves  communicate  a portion 
of  thofe  powers  to  the  par  vagum ; and  part 
of  the  nerves  which  conftitute  the  par  vagum 
pafs  to  the  ftomach.  The  nerves  which  are  thus 
diftributed  to  the  ftomach  have  two  modes  of  ter^ 
mination  ; one  portion  of  them  are  expanded  on  the 
extremities  of  the  blood  vejfels,  and,  being  excited 
by  t\iQ  blood,  communicate  their  powers  by  ner-> 
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V0U5  fibrillse  to  the  mujcular  fibres  of  thqfe  veffels, 
and  excite  them  to  a£t ; the  other  portion  of  thofe  ' 
nerves,  terminate ^ (imply,  in  the  glands ^ where 
their  extremities  are  expofed  to  the  chemical  a^on 
of  the  blood. 

34.  While  the  blood,,  then,  abounds  with  the 
phlogiftic  power,  the  powers  flowing  to  the  fto- 
mach  are  duly  difeharged,  and  the  blood  is  freely 
circulated. — -But,  when  phlogifton  begins  to  be 
confiderably  expended"  and  deficient,  the  nerves  of 
the  vafcular  extremities  are  not  fufficiently  ex- 
cited to  difcharge  themfelves  : fo  long  as  the 
fundiions  of  the  brain  are  duly  fupported,  and 
its  powers  abound,  the  flow  of  powers  to  the 
nerves  of  the  ftomach  muft  continue,  fo  long  as 
thofe  powers  flow  to  any  other  part ; they  muft, 
therefore,  accumulate  in  the  nerves  fupplying  the 
mufcular  fibres  of  the  ftomach.;  and  the  flow  of 
the  powers  will,  then,  be  c.hiefiy  diverted  to  the 
nerves  which  terminate  in  the  glands. 

35.  Thefe  nerves,  fimply  terminating  in  the 
glands  of  the  ftomach,  and  having  no  ganglia  in- 
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terriipting  them,  in  their  courfe  from  the  brain 
to  the  glands,  by  this  increafe  of  powers  will  be- 
come more  fenfibky  and  likewife  more  capable  of 
decompojing  or  changing  the  blood,  by  being  excited 
to  difcharge  their  refpedlive  powers  into  it : they 
will,  therefore,  be  more  excitable,  and  will  dif- 
charge thofe  powers  into  the  blOod,  in  greater 
quantities;  in  confequence  of  which,  a greater 
proportion  of  the  blood  will  be  changed  in  its  pro- 
perties ; and  thofe  newly-acquired  properties 
will  alfo  be  more  evident  and  efficacious,  as  the 
powers  upon  which  they  depend  are  more  copi- 
ous ; to  a certain  extent. 

36.  In  this  (late,  the  glandular  nerves  of  the 
flomach  will  communicate  their  peculiar  excite- 
ment to  the  brain,  where  it  will  be  perceived  in 
the  fenfaiion  of  hunger,  or  the  defire  for  food ; fo 
that  the  flow  of  the  aethereal  and  phlogiftic 
powers  from  the  nerves  of  involuntary  motion 
in  the  ftomach,  prevented,  for  wa^it  oiphh- 
gijiic  power,  by  this  contrivance  is  made  to  fecrete 
z peculiar  fluid  from  the  blood*,  which  is  capable 
of  difjolving  thofe  fubftances,  proper  for  food. 
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when  taken  into  the  ftomach;  and  at  the  fame 
time,  the  fenfation  of  hunger  is  excited,  by  which 
man  is  powerfully  urged  to  procure  fuch  food  as 
is  calculated  to  gratify  that  defire,  and  to  reftore 
to  the  fyftem  that  phlogijiic  pozver,  which  alone  is 
capable  of  removing  the  prefent  ftate  of  excite- 
ment of  the  nerves  of  the  ftomach  and  of  the 
brain,  induced  by  the  want  of  it, 

37.  It  would  carry  me  beyond  my  prefent 
purpofe,  to  enter  into  a minute  difeuflion  of  the 
chemical  effeds  produced  upon  the  blood  and 
elementary  fubftances  in  the  ftomach  and  intef- 
tines,  and  to  inveftigate  the  chemical  properties 
of  the  fluids  fecreted  by  the  liver,  fpleen,  pan- 
creas, See,  I fhall,  therefore,  only  juft  obferve, 
that  as  the  fecretionsof  the  glands  of  the  ftomach 
are  particularly  excited  to  adivity,  by  the  want 
of  phlogijlk  power  in  the  blood,  the  athereal pozver 
muft,  when  the  phlogiftic  power  is  confiderably 
exhaufted,  be  moji  copious;  and  the  athereal  nerves 
of  the  glands  will  be  mofi  excited  : but,  as  there 
is  not  any  fuperabundance  of  loofely  combined 
phlogzjlon  ill  the  blood,  the  ^ethereal  power  excited 
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to  flow  from  thofe  glandular  nerves,  will  be  at- 

traced  to  arrangement  by  the  acid  principle  in  the 

blood,  which  will,  therefore,  acquire  a large 

proportion  of  the  athereal  power ; and,  in  this 

ftate,  it  will  pafs  into  the  Jinmachy  Jlightly  con- 

ne6led  with  the  antacid  principle  with  its  dlmi- 

'mJJoed  proportion  of  phlogifton  : x.\\\s  gaflrlc  Jiuldy 

thus  formed,  will,  when  phlogiftic  aliment  is 

» 

taken  into  the  flomach,  immediately  afl  upon  it: 
the  acid  principle  with  its  abundant  cethereal  power, 
will  attradl  the  antacid  principle  of  the  alimenty 
and  combine  with  it,  and  with  a portion  of  its 
phlogifton ; while  the  fuperabundant  phlogijlon 
which  all  nutri mental  fubftances  contain,  will  be 
attraBed  to  arrangement  by  the  antacid  principle 
of  the  gaflrlc  Jiuidy  with  its  /mall  proportion  of 
phlogijlon  ; by  which  means,  that  antacid  principle 
will  become  again  highly  phlogijlicated \ and,  mix- 
ing with  the  reft,  will  form  a neutral  compoundy 
containing  a large  proportion  of  phlogiftic  power 
in  a ftare  of  loofe  combination,  fit  to  be  received 
into  the  blood,  and  to  reftore  to  it  its  eflential 
properties. 
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38.  When  the  blood  is  deficient  to  a confidera- 
hie  degree  in  the  phlogifticated  principle,  and 
the  acid  principle  abounds,  the  nerves  of  the 
glands  fecrete  from  the  blood,  the  acid  principle 
with  the  icthereal  power  in  fuch  proportions  and 
ftates  of  combination  as  to  conftitute  an  a^ual 
acid^  as  is  evident  in  certain  cafes  of  dyfpepfia, 
and  diabetes;  and,  on  the  contrary,  when 
gifion  greatly  abounds,  ns  after  taking  large  dofes 
of  opium  or  fpirituous  liquors,  or  when  the  acid 
principle  is  deficient,  as  in  the  fcurvy,  the  nerves 
and  fecretions  of  the  ftoniach,  are  in  fuch  ftates 
as  to  be  capable  of  combining  with  and  faturat- 
ing  large  quantities  of  the  acid  principle, 

39.  The  blood,  thus  deprived  of  a confidera- 
ble  part  of  its  acid  principle  in  the  glands  of  the 
fiomach  and  bowels,  will  retain  an  unujual  propor- 
tion of  the  antacid  principle,  and  in  that  ftate  it 
will  beconveyed  bythevena  portarum  to  liver-, 
there  being  expofed  to  the  nervous  extreriiities, 
in  the  glands  of  that  vifcus,  it  will  of  courfe,  ex- 
cite the  phlogifiic  nerves  of  thofe  glands  in  parti- 
cular; they  will  impart  a flow  of  the  phlogiftic 
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power,  which  will  render  the  redundant  particles 
of  the  antacid  principle  highly  phlogijiic ; in  which 
ftate  they  will  pafs  off  by  the  biliary  ducts,  com- 
bined, however,  with  a certain  fmall  proportion 
of  the  acid  particles  (till  remaining  in  the  blood, 
in  which  (late  they  will  form  the  hile^  a fluid 

replete  with  the  phlogifticated  principle,  which 

/ 

being  conveyed  into  the  duodsenum,  will  mix 
with  the  alimentary  compound  flowing  from  the 
flomach  ; when  part  of  that  bile  will  pafs  along 
with  the  compound  chyle  into  the  blood,  and 
part  will  remain  combined  with  the  ufelefs  or  fu- 
perfluous  parts  of  the  aliment,  whofe  expulflon 
it  will  afllft,  by  its  phlogiftic  excitement  co-a6t- 
ing  with  the  asthereal  excitement  of  the  blood, 
to  excite  the  nerves  of  the  inteftinal  canal,  to  keep 
up  the  regular  adlions  of  the  mujcular  Jibres  of 
thofe  parts, 

40.  When  aliment  containing  a large  por- 
tion of  the  phlogiftic  power  is,  then,  received 
into  the  ftomach,  thus  ex;cited  and  thus  fupplied 
with  the  fluid  fecreted  by  the  gaftric  glands  in 
confequence  of  ^ deficiency  of  phlogifton  in  the 
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blood j various  effefts  are  produced  : — the  all- 
ment  is  attacked  by  the  izvo  contrary  principles 
of  the  gaftric  fluid  : the  acid  principle  with  its 
aihereal  power  attradls  the  antacid  principle  of 
the  aliment^  while  the  antacid  principle  of  the 
gafiric  folvent  attacks  the  fuperahundant  phlogijlon 
of  that  aliment  to  which  it  has  a ftrong  attradlion 
of  arrayigement  in  its  prefent  impoveriJJoed  (late  : 
by  this  double  attack  the  alimentary  matters  are 

decompofedy  and  the  phlogifticated  principle  is  fub- 

• 

jeded  to  the  attradive  adions  of  the  ladeals. 
When  the  phlogifiic  power  of  the  aliment  is  thus 
evolved,  it  ads  alfo  upon  the  nerves  of  the  fto- 
mach  ; its  phlogiftic  principle  with  the  (ethereal 
power  of  the  blood  in  the  vafcular  extremities, 
excite  the  involuntary  nerves  of  thofe  parts  to 
impart  motion  to  the  mufcular  fibres^  by  which 
thofe  nerves  become  difcharged  of  their  powers^ 
and  the  blood  is  propelled  with  freedom  ; and  at 
the  fame  time,  t\\\%  phlogiftic  power,  now  abundant, 
excites  the  animating  principle  of  the  phlogiftic 
nerves  of  the  glands,  which  being  communicated 
' to  the  brain  excites  it  to  perform  all  its  fundions 
with  renewed  energy  ; while  the  quickened  circula- 

G g a 
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tion  affords  it  more  copious  fuppliesof  blood,  from 
which  it  derives  all  its  powers  : and  it  is  highly 
probable,  that  the  blood  itfelfy  which  circulates 
through  the  veffels  of  the  ftomach  and  inteftines, 

f 

does  adually  acquire  a copious  fupply  of  the 
phlogiflic  power,  when  expofed  to  the  influence 
of  that  fluid  or  power  difengaged  by  the  gaftric 
folvent  from  the  alimentary  matters  taken  into 
the  flomach,  a confiderable  portion  of  which 
it  retains,  when  tranfmitted  from  the  liver  to 
the  heart,  to  be  tranfmitted  through  the  lungs 
to  the  brain  and  the  reft  of  the  fyftem,  upon 
the  fame  principles  as  it  attrads  the  ^ethereal 
power  from  the  air,  in  pafling  through  the  lungs. 

But  not  to  enter  more  minutely  into  a fubjed 
of  fuch  wide  extent,  at  prefent,  I (hall  clofe 
' this  fedion  by  drawing  the  following  general 
conclufions  : 

I ft.  That  the  ftomach  is  fupplied  with  nerves, 
chiefly  from  the  par  vagum. 

2d.  That  thofe  nerves  arife  from  all  the  nerve's 
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of  motion  proceeding  from  the  brain ; — confb- 
quently, 

3d.  That  the  flow  of  the  ^ethereal  and  phlo- 

» 

giftic  powers  to  the  ftomach,  is,  at  all  times, 
proportionate  to  the  flow  to  the  other  nerves ; 
and,  therefore,  to  the  degree  of  adtion  in  the 
fyftem. 

4th.  That  the  nerves  of  the  ftomach  are  partly 
diftributed  to  the  vafcular  extremities,  where  be- 
ing excited  by  the  powers  in  the  blood  or  other 

fluids,  they  produce  thofe  mufcular  adtions  by 

• ‘ 

which  the  blood  is  duly  circulated. 

5th.  That  other  branches  of  thofe  nerves  are 

f 

diftributed  to  the  glands  of  the  fiomach,  in  which- 
they  Jimply  terminate ; being  expofed  to  the  in- 
fluence of  the  blood  or  fluids  in  the  ftomach, 
without  any  immediate  connexion  with  mufcular 
fibres. 

6th.  That  when  the  phlog^ftic  power  becomes 
deficient  in  the  blood)  the  nerves  of  motion  are 
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not  duly  difcharged,  for  want  of  the  phlogiflic 
excitement ; and  the  blood,  of  courfe,  is  circu- 

t 

lated  with  difficulty. 

7th.  That  in  confequence  of  this  want  of  ex- 
citement, the  powers  accumulate  in  the  nerves  of , 
motion,  and  flow,  in  an  increafed  proportion,  to 
the  nerves  diftributed  to  the  gajlric  glands, 

8th.  That  the  nerves  of  the  glands,  thus  co- 
pioully  fupplied  with  the  ^ethereal  and  phlogiflic 
powers,  are  Jlrongly  excited  by  the  blood  in  thofe 
glands. 


9th,  That  that  excitement  is  communicated 
to  the  brain,  by  thofe  nerves  being  free  from  the 
interruption  of  ganglia ; and  there-  It  produces 
the  fenfation  of  hunger^  or  the  defire  foV  food. 


loth.  That  the  nerves  of  the  glands  thus  ex- 
cited and  abounding  in  the  two  powers,  difeharge 
thofe  pozvers  in  an  excited  Jiate  into  the  blood,  with 
which  they  combine  in  various  proportions, 
and  produce  chemical  changes,  from  which  arifes 
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a Jluid  fecretioHy  which  pafles  into  the  ftomach, 
and  is  called  the  gajlric  Jluid, 

I ith.  That  this  fluid  has  the  property  of  dif- 
engaging  the  phlogijiicated  principle  of  the  aliment 
taken  into,  the  ftomach,  and  of  combining  with 
it,  fo  as  to  form  chyle,  or  a compound  in  which 
the  phlogijiicated  principle  forms  a conjlderable  part, 
and  is  fo  evolved  as  to  be  capable  of  exerting  its 

/ 

fpecific  powers,  and  when  received  into  the 
blood,  of  rejioring  to  it  its  phlogiftic  properties, 
and  power  of  exciting  the  mufcular  adtions  of  the 
fyftem, 

* 

1 2th.  That  the  phlogiftic  power  thus  evolved 
in  the  fyftem,  immediately,  with  the  co-opera- 
tion of  the  ^ethereal  power  in  the  blood,  excites 
the  vafcular  actions  of  the  ftomach,  &c.  and  dif- 
charges  thofe  nerves  of  motion  of  their  accumu- 
lated powers  ; by  which  the  blood  is  again  cir- 
culated with  freedom  to  the  heart. 

13th;  That,  at  the  fame  time,  it  excites  the 
dnimating  power  of  the  phlogiftic  nerves ; which 

I 
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excirement  being  communicated  to  the  brain,  is 
♦gain  tranfmitted  to  every  part  of  the  fyftem  ^ in 
confequence  of  which,  all  the  functions  of  the 
brain  and  nerves  are  performed  with  increafed 
energy,  ^ . 

/ 

14th,  That,  at  the  fame  time,  that  the  ani- 
mating principle  of  the  brain  and  nerves  is  ex- 
cited by  the  phlogiftic  power  in  the  ftomach, 
the  motion  of  the  blood  is  accelerated,  and  furnifhes 
powers  in  proportion  to  the  excitement  of  the 
animating  principle* 

I . y 

15th.  That  the  nerves  of  the  ftomach  have  a 
peculiar  communication  with  the  nerves  diftri- 
buted  to  the  tongue,  falivary  glands  and  miifcles 
of  maflication  and  deglutition;  in  confequence 

# I 

. of  which,  when  the  nerves  of  the  ftomach  are 
peculiarly  excited  by  the  accumulation  of  powers, 
a portion  of  thofe  powers  is  tranfmitted  to  the 
nerves  of  the  mouth,  fauces,  falivary  glands, 
&c.  by  which  they  are  peculiarly  excited  alfo  and 
ready  to  afiTift  in  preparing  food  for  the  ftonrach. 


i6th.  That  by  thefe  iiieans  the  appetite  for 


( 233  ) 


food  containing  the  phlogiftic  power,  and  ihc 
power  of  digejling  it,  is  proportioned  to  the  expert^ 
diture  of  that  peculiar  power  by  the  mufcular 
tions  of  the  fyftem ; the  defeSi  of  phlogiftic 
power  in  the.  fyflem  producing  fuch  an  accumur 
lation  of  powers  in  the  nerves  of  the  ftomach, 
as  excites  the  dejire  for  phlogiftic  food,  which  can 
only  be  fatisjied  with  the  application  of  proper 
nutriment  to  the  ftomach,  already  provided  with 
a folvent  capable  of  rendering  that  foqd  fit  to ' 
reftofe  to  the  blood  that  phlogiftic  power  it  is  in 
want  of. 

Having  thus  taken  a general  view  of  the  na-  ' 
rural  fundlions  of  the  ftomach,  the  lungs,  the 
brain  and  nerves,  the  heart  and  fanguiferous 
veflels,  and  of  the  mufcular  fibres,  and  the 
manner  in  which  thofe  fundlions  are  excited  and 
exerted,  I (hall  not  enter  upon  any  more  minute 
confideration  at  prefent  : — thefe  are  the  moft 
important  parts  of  the  fyftem,  and  to  enter  upon 
the  operations  of  lefs  confequence  would  extend 
this  traft  beyond  the  bounds  I intended. 

H h 
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The  blood,  however,  is  of  too  great  imports 
- ance  to  be  overlooked ; I fliall,  therefore, 
devote  the  next  fedion  to  a few  obfervationsi 
upon  it. 


( «35  ) 


SECTION  xm. 

On  the  blood* 


t.  blood  is  the  grand  circulating  me- 

dium, from  which  all  the  powers  of  the 
fyftem  are  derived ; by  the  affiftance  of  which 
mod  of  its  operations  are  performed,  and  by 
whofe  motion  and  adive  qualities  many  of  the 
adions  of  the  fyftem  arc  excited. 

2.  The  blood,  naturally,  contains  a large  pro- 
portion of  phlogijiic  power  attached  to  its  antacid 
principle ; but  to  give  it  a due  degree  of  firm- 
nefs  or  confiftency,  and  to  enable  its  antacid 
principle  to  retain  the  phlogiftic  power  in  great 
proportions,  a certain  quantity,  or  proportion,  of 
the  acid  principle  with  its  ^ethereal  power  in  a 
minor  pro-portion,  are  neceflary. 

Hh  2 
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3.  That  the  blood  does  contain  a large  excefs 
of  phlogiftic  power  in  a natural  healthy  (late,  is 
evident  from  what  has  already  been  obferved, 
(fed.  xii.  par.  5.)  that  a man  in  health  confumes 
twelve  or  fourteen  hogfheads  of  atmofpheric  air 
in  a day ; confequently,  as  a man  may  live  feve- 
ral’days  without  food,  and  as  the  air  is  eonfumed 
nearly  in  the  fame  manner  as  by  combuftion,  it 
is  evident,  that  the  blood  mud  contain  as  much 
phlogiftic  power,  in  a man  in  good  health,  as 
would  decompofe  nearly,  or  perhaps  entirely, 
one  hundred  hogfheads  of  common  atmofpheric 
air,  by  combining  with  the  ^ethereal  acid  of  the 
air,  and  converting  it  into  fire,  and  partly  into 
fixed  air. 


^ 

4.  From  this  confideration,  it  is  evident,  then, 
that  in  common  life  and  health  the  blood  doa 
contain  a large  excefs  of  phlogijl'ic  power,  in  con- 
fequence  of  which  it  is  capable  of  fupporting  the 
fundions  of  life  for  a confiderablc  time,  without 
freJJo  fuppUetf;  but  that  time  is  limited,  and  food 
mufl:  again  be  fnpplied,  or  death  will  enlue. 
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5*  The  blood,  however,  requires  conftant 
fupplies  of  the  ethereal  acid,  from  ‘the  lungs, 
,as  well  as  of  the  phlogifticated  principle  from 
the  ftomach,  as  is  evident  from  the  fatal  effeds 
fo  quickly  arifing  upon  the  exclufion  of  air  from 
the  lungs  ; the  tethereal  air  being  as  neceflary  in 
the  blood  to  fupport  the  fundions  of  life,  as  it  is 
to  fupport  the  burning  of  a taper. 

6.  The  blood  being  a compound  in  which 
the  plilogifticated  principle  abounds,  will,  natu- 
rally, attrad  the  sethereal  acid  of  the  atmofpheric 
air  iri  the  lungs,  as  it  evidently  does ; acquiring 
a more  florid  colour  and  more  exciting  powers 
than  it  naturally  pofleffes  when  without  the  ethe- 
real acid. 

\ 

7.  But  when  the  antacid  principle  in  the 
blood  attrads  the  acid  principle  of  the  air,  it 
lofes  its  power  of  retaining  (o  great  a proportion  of 
phlogiftdn  : thofe  particles  of  the  blood,  there- 
fore, which  have  the  opportunity  of  attrading 
the  ^Ethereal  acid,  will  give  out  a portion  of 
phlogifiony  which,  being  attraded  by  the  antacid 
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particles  in  the  air^  or  by  the  adjoining  particles 
in  the  blood  if  the  former  be  abfent,  thofe  ant- 
acid particles  will,  alfo,  combine  with  2i portion  of 
the  ethereal  air^  which  will  be  partly  decompofed 
and  conftitute  zvater,  or  fixed  air,  according  to 
the  circumftances  of  the  antacid  principle,  to 
which  the  phlogifton  of  the  blood  was  tranf- 
ferred,  when  the  ^ethereal  acid  was  received 
into  it. 

By  the  antacid  principle  in  the  air  and  in  the 
blood,  I mean  that  principle  which  by  the  mo- 
dern anti-phlogiftians  is  called  azote,  as  well  as 
, that  of  hydrogen. — Azote,  hydrogen,  and  car- 
bon, are,  to  a certainty,  the  fame  principle,  only 
in  different  fates,  with  refpedl  to  the  phlogiftic 
power  arranged  with  them — which  differences 
may  perhaps  depend  upon  certain  portions  of 
the  acid  principle  in  intimate  combination. — 
The  antacid  or  alkaline  principle,  therefore,  I em- 
ploy as  a general  term,  which  implies  the  fame 
principle,  whether  it  be  in  the  ftate  of  earth,  al- 
kali, carbon,  azote,  or  hydrogen — thofe  minuter 
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diftindions  may  be  ufeful  in  chemiilry,  but  in 
my  prefent  fubjed  are  unneceflary. 

8.  Venous  blood  will  attrad  the  pure  air  from 
the  phlogiflicated  air  in  the  common  atmo- 
fphere. 

Phlogiflicated  air  will  attrad  the  pure  air 
again  from  that  blood  ; — but  what  phlogiflicated 
air? — Not  the  phlogiflicated  air  left  whep 
blood  attraded  the  pure  air  from  it,  but  the 
phlogiflicated  air  produced  by  combuflion. 

The  phlogiflicated  air,  then,  produced  by 
combuJUon  is  different  from  that  left  when  venous 
blood  is  expofed  to  common  air,  becaufe,  it 
will  attrad  the  iethereal  acid  from  arterial  blood, 
which  the  other  will  not;  otherwife,  fo  foon  as 
the  blood  had  attraded  the  pure  air  from  com- 
mon air,  the  phlogiflicated  air  left  would  attrad 
it  again  ; which  it  does  not. 

How  then  does  it  differ  ? — In  being  deprived 
of  the  aethereal  acid  by  the  violent  a^ion  of  heat, 
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and  in  having  attraBed  into  arrangement  a large 
fropertion  of  \.h^  phlogijlic  power',  according  to 
the  third  general  law,  (fed',  vi.)  that  every  che- 
mical principle  in  proportion  as  it  becomes  de- 
prived of  the  contrary  principle  in  combination, 

acquires  that  pozver  to  which  it  has  an  affinity, 

\ 

xvhich  it  excites  to  arrangement,, 

'I’he  phlogillicated  air,  then,  procured  by 
combuilion,  by  means  of  its  excefs  of  phlogtfton, 
will  clecompofe  the  florid  blood ; it  will  readily 
impart  a portion  of  that  excefs  of  phlogiftic  power 
to  the  blood,  and  by  that  means  will  recover  its 
attradUon  to  the  aihereal  acid  in  the  blood ; which 
aethereal  acid  will  be  lefs  forcibly  held  in  combi- 
nation by  the  blood,  in  proportion  as  the  Jlightly 
excited  phlogifion  of' the  air  attaches  itfelf  to  the 
antacid  particles  of  the  blood,  containing  a lefs 
proportion  of  phlogiftic  power  than  the  air 
does,  and,  confequentl}^  more  attradive  to  it. 

II.  The  blood,  then,  when  expofed  to  the 
influence  of  the  air  in  the  lungs,  acquires  the 
ofthereal  acid,  and  becomes  replete,  with  hath 
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a ibereal  mA  powers ; in  which  ftate 

it  is  circulated  to  every  part  of  the  fyftem.  It 
excites  the  functions  of  the  brain  by  its  powers 
and  motion ; it  imparts  thofe  ^ethereal  and  phlo- 
giftic  powers  to  the  brain  and  nerves ; it  excites 
the  involuntary  nerves  expanded  upon  the  fur- 
faces  of  the  veffels  in  which  it  circulates ; its 
powers  are  again  excited  by  thofe  nervous  powers 
flowing  to  the  material  particles  in-  mufcular  ar- 
rangement^ by  which  means,  thofe  particles  are 
attracted  towards  each  other,  and  conftitute 
mufcular  contradiion ; and  by  the  difcharge  of 
the  nervous  powers  along  the  mufcular  fibres, 
its  powers  are  made  to  combine  and  form  fire, 
which  diffufing  itfelf  in  the  blood  prefent,  con- 
ftitutes  the  heat  of  animal  life,  which  is  always 
of  courfe  proportionate  to  the  degree  of  mufcu- 
lar adlion  in  the  fyftem* 

11.  That  the  aethereal  and  phlogiftic  powers 
of  the  blood  are  thus  difpofed  of,  is  evident  from 
many  confiderations : both  are  equally  neceffary 
to  fupport  the  fundtions  of  the  fyftem : both 
are  equally  required  in  proportion  to  the  adtions 

I i 
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ot  the  fyftetn  : the  blood  is  equally  deprived  of 
them,  by  paffing  to  the’  brain,  to  fupply  it  and 
the  nerves  with  powers,  as  it  is  in  paffing  to  the 
mufcles  to  affift  in  their  adions ; and  both  dif- 
appear  in  confequence  of  the  difcharge  of  the 
nervous  powers  along  the  mufcular  fibres,  in 

* 

the  fame  manner  as  they  do  when  they  are  ex- 
pofed  to  the  excitement  of  the  fame  powers  in 
cledtric  ftates  being  difcharged  through  the 
blood,  which,  from  florid,  is  inftantly  changed 
to  black;  the  sethereal  power  being  expanded 
and  excited  by  the  eledtric  explofion,  to  combine 
with  the  phlogiftic  power,  and  form  heat. 

13.  The  blood  is  liable  to  conflderable  changes 
from  various  circumftances ; the  proportion  of  the 
two  material  principles  may  be  confiderably  va~ 
ried^  in  confequence  of  which  its  confiftency 
and  properties  will  be  changed ; but  as  thefe 
confiderations  are  more  ftridUy  pathological  than 
phyfiological,  I (hall  not  at  prefent  enter  into 
them. 

14,  The  blood,  alfo,  in  the  healthy  ftate,  is 
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liable  to  a variety  of  changes,  in  confequence  of 

its  expofure  to  the  ' immediate  influence  of  the 

% 

nerves  and  the  powers  which  they  impart  to  it, 
producing  various  fluids,  with  different  proper- 
ties, in  the  different  glands  where  thofe  ' new 
compounds  are  formed,  and  fecreted  from  the 
general  mafs. 

15.  The  glands  differ  from  each  other  with 
rcfpe(ft  to  the  ftate  in  which  the  nerves  are  ex- 
pofed  to  the  blood;  the  proportion  of  powers 
which  they  convey  with  refpedf  to  the  quantity 
of  blood  in  the  gland ; and  with  refpedt  to  the 
proportion  which  the  ^ethereal  and  phlogiftic 
nervesj  diftributed  to  different  glands,  bear  to 
-each  other. 

16.  The  fecretions  of  the  fame  gland  may 
vary  at  different  times,  and  in  different  circum- 
ftances,  on  account  of  ihQ  different  ftates  of  the 
yiood^  with  refpedt  to  its  material  principles  and 
its  powers,  and  their  relative  proportions ; on  ac- 
count of  the  different  proportions  of  the  aethe- 
real  and  phlogiftic  powers  in  the  hrain  and 
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■nerves;  and  on  account  of  the  degree  of  Jlimu- 
lus  applied  to  the  extremities  of  the  glandular 
nerves  themfelves ; to  take  no  notice  of  the  va- 
rious caufes  which  may  arife  from  morbid  dates 
of  the  glands,  or  of  contiguous,  or  conneded 
parts. 

I 

17.  That  the  ^ethereal  and  phlogiftic  powers 
may  exift  in.  the  brain  and  nerves  in  different 
proportions,  is  very  evident,  from*  obferving  the 
effedls  of  a large  dofe  of  opium,  which  is  of  a 
highly  phlogiftic  nature  ; it  excites  the  animating 
principle  oi phlogifih  nerves,  and,  at  the  fame 
time,  it  diminijhes  the  excitement  of  the  vital 
^ethereal  nerves  it  Jills  the  brain,  the  nerves, 
and  even  the  blood,  with  its  phlogijiic  power, 
and  it  exhaufts  the  nerves,  the  brain,  and  blood, 
of  their  ^ethereal  power,  in  a great  degree,  by 
combining  with  it ; it  diffufes  itfelf  by  the  phlo- 
gidic  nerves  to  every  part  of  the  fydem ; it  re- 
quires large  fupplies  of  pure  air  to  difcharge  it 
from  the  nerves,  by  exciting  their  refpedlive 
adions : the  fecretions  of  the  glands  become 
changed,  by  the  excefs  of  phlogijiic  power  flowing 
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off  from  the  phlogiftic  nerves  of  the  glands  y 
nay,  even  the  difcharges  from  ulcers^  which  were 
before  the  taking  of  the  opium,  thin  and  acrimo^ 
nious^  are  rendered  mildy  thick,  and  purulent. 

1 8.  With  refpedl  to  the  blood,  we  may  then 
draw  the  following  general  conclufions  : 

iff.  That  it  confifts  of  the  antacid  principle, 
with  a large  proportion  of  phlogiftic  power; 
rendered  fufiiciently  firm  and  confiftent  by  the 
intervening  attradion  of  a fmall  proportion  of 
the  acid  principle. 

‘ 2d.  That  the  blood  thus  compofed  chiefy  of 
the  phlogijlicated  principle,  has  a power  of  attrad- 
ing  the  ^ethereal  air,  when  expofed  to  its  influ- 
ence in  the  lungs;  which  aethereal  acid  it  will 
attrad  into  a flight  degree  of  combination ; by 
which  it  will,  however,  lofe  a part  of  its  power 
of  attradion  to  the  phlogiftic  power,  which  will, 
therefore,  be  transferred  to  one  portion  of  the  air, 
while  the  other  portion  of  that  air  is  taken  into 
the  blood. 
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3d.  That  the  blood  thus  abounding  in  the 
phlogiftic  and  ^ethereal  powers  is  conveyed  ta 
every  part  of  the  fyftem.  To  the  brain  and 
nerves  it  imparts  its  powers : the  vital  and  ani- 
mating principles  of  the  involuntary  nerves  it 
excites  to  give  motion  to  the  heart,  lungs,  fto- 
mach,  bowels,  and,  in  fhort,  to  all  the  arterial 
and  venous  extremities  in  the  body ; and  the 
ajf^ions  of  the  voluntary  mufcles  themfelves,  it 
fupports,  by  means  of  its  powers,  which  the 
nerves  of  thofe  mufcles  excite  to  form  the  at- 

4 

tradive  m^dtUy  which  draw  the  particles  of  mat- 
ter in  mufcular  arrangement  towards  each  other. 

41I1.  That  the  blood  immediately  ads  upon 
the  fimple  extremities  of  the  ^ethereal  and  phlo- 
grftic  nerves,  hngly,  terminating  in  the  glands  of 
different  kinds;  and,  confequenily, 

5th.  That  as  the  proportion  between  the 
sethereal  and  phlogiftic  powers  in  the  blood  va^ 
lies,  the  excitement  which  the  blood  gives  to  the 
glandular  nerves  muft  vary  alfo;  an^d>  there- 
fore. 


N 
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6th.  That  as  the  proportions  between  the 
sethereal  and  phlogiftic  powers  in  the  blood,  or 
in  the  nerves  fupplicd  from  the  blood,  or  in 
both,  differ,  at  different  times,  and  in  different 
circumftances,  fo  muft  the  fecretions  cffeded  by 
thofe  glands  differ  in  confiftency,  adlivity,  and 
in  their  qualities  or  chemical  properties. 

-To  enter  more  fully  upon  the  fubjed:  of  glan- 
dular fecretions  is,  at  this  time,  not  neceffary ; 
neither  (hall  I now  ftop  to  confider  the  abforbent 
fyftem,  any  further  than  juft  to  fay,  that  the 
operations  of  the  abforhents  are  chiefly  dependent 
upon  the  mufcular  fibres  in  their  compofition, 
and  that  their  adions  are  excited  in  the  fame 
manner,  or  upon  the  fame  principles,  as  the  vaf- 
cular  adions  in  general;  that  is,  by  means  of  the 
blood  contained  in  their  component  veffels  and  by 
the  fluids  they  convey,  conjointly  exciting' the 
involuntary  nerves  fupplying  thofe  mufcular 
fibres  to  throw  them  intoadion:  in  fliorr,  the 
abforbents  in  general  are  aduated  by  the  fame 
means  as  the  exhaknts,  and  they  again  are  ex- 
cited to.  adion  by  the  very  powers  which  pro-^ 
I 


I 
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duce  the  vafciilar  adlions  of  the  blood  veflels, 
with  whofe  extremities  they  are  intimately  con- 
nedled,'  if  exhalation  is  not  performed  by  the 
extremities  themfelves. 
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SECTION  XIV. 

On  the  intelleBual  operations  of  the  brain ; and  on 
the  nerves  dijlributed  to  the  organs  of  fenfation. 


I.  intelledlual  operations,  I mean  the 

various  degrees  and  kinds  of  excite- 
ment of  the  intelledual  powers  of  the  brain,  by 
which  it  perceives  impreflions  upon  the  nerves 
of  fenfation,  adually  exifting  as  fenfations ; by 
which  it  recolledts  former  impreflions,  as  ideas ; 
by  which  it  compares  fenfations  or  ideas  with 
each  other ; by  which  it  reafons  and  determines ; 
and  by  which  it  executes  its  determinations,  by 
tranfmitting  power  to  the  mufcles,  whofe  adions 
are  fobfervient  to  thofe  volitions. 

2,  The  intelledual  powers  alone  are  capable 
of  feeling,  reafoning,  and  determining;  and 

* t 

they  alone  are  confeious  of  their  exiftence^  and 

K k 
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of  the  various  kinds  of  excitement  communi- 
cated to  them. 

3«  The  intelleftual  powers  are  not  conftantly 
excited,  as  is  evident  in  lleep.  They,  there- 
fore, do  not  depend  upon  any  one  fimple  princi- 
ple or  power,  in  connexion  with  the  brain ; be- 
caufe,  if  they  did,  fo  long  as  that  connexion  ex- 
ifted,  and  the  brain  remained  unchanged,  the 
intelledual  operations  would  continue  uninter- 
rupted. 

4«  The  Intel ledlual  powers,  then,  only  aft 
when  they  are  fufBciently  excited ; and  they  are 
particularly  excited  to  aftion  by  impreflions 
made  upon  the  nerves  of  fenfation,  and  com- 
municated by  thofe  nerves  to  the  brain. 

5,  The  intelleftual  operations,  then,  are  ex- 
cited by  fenfations  communicated  by  the  nerves  j 
and  when  once  excited,  they  proceed  in  attend- 
ing to  thofe  fenfations ; to  the  ideas  excited  by 
them;  and  to  think,  reafon,  and  aft,  as  cir- 
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cumAances  excice,  or  former  experience  in- 
fluenccs. 

6.  But  all  thefe  intelledual  operations  of  re- 
colledlion,  reafoning,  and  determining,  depend 
upon  prior  impreffioiis : no  man  can  reafon, 
without  comparing  ideas;  ideas  cannot  be  com- 
pared, without  recolleding  them  ; and  recollec- 
tion is  merely  a revival  of  former  tmprejjions 
confequently,  then,  all  the  operations  of  the  mind. 
depend  upon  fimple  imprejjtons ; and  thofe  were 
imparted  originally  from  the  nerves  of  fenfa- 
iion., 

7.  SenfationSy  then,  are  fimple  impreffions 

made  upon  the  nerves,  diftributed  to  the  organs 

of  fenfe,  by  fuch  fubftanccs  as  are  capable  of 

exciting  thofe  nerves,  in  their  peculiar  dates  of 

#• 

organic  arrangement  and  connexion  with  mat- 
ter ; which  fenfations  are  communicated  to  the 
common  fenforium  by  thofe  nerves. 

8.  As  all  the  nerves  of  fenfation  are  derived 
from  the  fame  common  fource,  and  are  fimilar 

Kk  2 
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in  fubttance,  ftmfture,  and  in  the  faculty  of 
conveying  impreffions  to  the  fenforium  com- 
mune, and  only  differ  from  each  other  in  the 
manner  in  which  they  are  diftributed,  and  com- 
lined  with  inatter  in  the  different  organs  to  which 
they  are  extended,  it  is  reafonable  to  fuppofe, 
that  the  kind  of  excitement  which  is  given  to 
them  depends  upon  this  peculiar  organic  arrange- 
ment  and  combination  with  matter, 

9.  It  is  reafonable,  then,  to  conclude,  that  the 
peculiar  kinds  of  excitement  of  the  nerves  of 
fenfation  depend  entirely  upon  the  peculiar 
Jiates  of  thofe  nerves  in  the  organs  of  fenfe ; and 
that  whatever  be  the  kind  of  excitement  given 
to ' the  powers,  or  animating  principle  of  the 
nerves,  thus  peculiarly  conneded  and  arranged 
with  niatter,  that  excitement  is  accompanied  with 
a peculiar  fenfation,  which  is  communicated  to  the 
brain ; and,  confequently,  as  the  nerves  are 
differently  diflributed  and  connedled  \yith  matter 
in  the  different  organs  of  fenfe,  they  mufl  be 
peculiarly  liable  to  be  excited  by  different  kinds 
of  matter  their  excitements  nauft  be  effentially 
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different;  and  the  fenfations  excited  in  tin; 
brain  by  imprefiions  upon  one  organ  of  fenfe, 
mufl  be  .effentially  different  from  all  other  *fca- 
fations  from  other  nerve$, 

10.  The  powers,  then,  whofe  al6lion  confti- 

/ 

'tutes  intelligence,  feem  to  be  extended  along  tlic^ 
nerves  of  fenfation  to  the  organs  of  fenfe  them- 
felves;  and  the  peculiar  excitements  communi- 
cated to  thofe  intelledual  ;powers,  being  *va^ 

■ rioujly  modulated  by  the  matter  •organically  ‘Com- 
bined with  them,  excite  various 3 fenfationSy  which 
are  communicated  to  the  fenforium  commune.; 
and  this  peculiar  excitement  terminates  at  the 
origin  of  the  nerve  excited  in  the  fenforium 
'commune,  where  it  produces  a certain  'fenfation^ 
'0r  perception, 

I'l.  When  that 'fenfation  ceafes,  by ‘the  rc- 

<moval'of  the  exciting  caufe,^ftill  ihe-mind  or  in- 

telledlual  powers,  in  adtion,  have-the  faculty  of 

reviving  that  kind  of  excitement  *in  - the  fenfo- 

% 

^ium  commune,  when  it  forms  an  idea,  or  re- 
^oll0ion  -of -a  former  fenfation : but  this  power 
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of  recolleftion,  this  idea,  this  revival  of  a 
former  fenfation,  depends  upon  the  prefent  ex- 
citement of  the  intelledluai  powers  having  fomc 
reference  to,  or  connexion  with,  the  nerve  which 
communicated  that  fenfation  originally  : confc- 
quently,  it  appears  probable,  that  when  a pecu- 
liar nerve  is  excited  to  a certain  kind  of  fenfa- 
tion,  the  animating  power  of  that  nerve  has  a 
tendency  to  repeat,  or  revive  the  various  degrees 
of  excitement  to  which  it  has  been  accuftomed ; 
which  repetition  of  excitements  conftitutes  a rer 
vival  of  ideas,  or  recollection  of  former  impref- 
fions. 


12.  When  the  animating  principle  of  a nerve, 
at  its  origin  in  the  fenforium  commune,  has  been 
repeatedly  excited  in  a certain  manner,  whenever 
that  nerve  is  excited  to  fenfation,  it  will  have  a 
tendency  to  aflume  that  peculiar  degree,  or  ftate  of 
excitement,  to  which  it  has  been  mod  accuftomed, 
which  will,  therefore,  prefent  the  idea  which  cox- 
refponds  to  that  accuftomed  fenfation. 

13.  In  fliort,  w'henever  the  inteiledual  prln-^ 
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ciples  or  powers  of  the  brain  are  excited,  it  is  by 
the  a<flion  of  the  exciting  caufe  in  motion  im- 
parting excitement  to  the  animating  powirs  of 
the  nerves ; which  excitement  is  produdive  of 
motion  I and  the  excitement  and  motion,  toge- 
ther^  are  communicated  to  the  fenforium  com- 
mune of  the  brain. — And,  as  the  intelle(5lual 
powers  of  the  brain  are  fometimes  quiefeent^  and 
only  poflefs  intelligence  when  excited  to  aBlon^ 
it  is  highly  probable,  that  excitement  and  motion 
in  the  nerves  are  fmultaneous  and  infeparable : 
that  when  excitement  is  communicated  to  the 
fenforium  of  the  brain,  motion  invariably  ac- 
companies it,  as  being  eflential  to  excitement; 
and,  confequently,  that  the  intelleBual  powers  of 
the  hrain  only  exifi  when  in  a (late  of  excitation  i 
and  when  excited,  that  they  are  in  conftant 
aEtion  or  motion* 

14.  In  fad,  it  appears  evident  to  any  com- 
mon obferver,  if  he  will  but  for  a moment  flop 
to  conlider : — an  impreffion  made  upon  a dif^ 
tant  nervous  extremity,  may  communicate  a fen- 
fation  to  the  hrain ; which  may  excite  various 
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ideas  ’;  which  again  may  terminate  in  volition,  by 
which  certain  mufcles  are  thrown  into  a5iion.--^ 
It  is  evident,  then,  in  fuch  a cafe,  that  the  ira-» 
preflion  upon  the  nerve  of  fenfation  produces 
motion^  as  well  as  peculiar  excitement  in  the  nervous 
extremity  ; that  adive  excitement  is  rapidly 
conveyed  to  the  braiuj  becaufe  the  intelle(5tual 
powers  of  the  brain  are  excited  fo  as  to  recall  va- 
rious preceding  impreflions  in  the  ftate  of  ideas^ 
which  were  communicated  by  different  nerves, 
and,  confequently,  to  dijiant  parts  of  the  fenfo- 
rium  commune;  after  this  intelleAual  aftion, 
the  excitement  is  imparted  to  a ftill  different 
nerve^  along  which  it  flows  with  rapid  motion^ 
till  it  terminates  in  mufcular  contraBion. 

15,  It  appears  reafonable,  then,  to  fuppofe^ 
as  motion  excites  the  intelledual  powers  to 
action,  as  that  adlion  in  the  brain  may  be  com- 
municated to  this,  that,  and  the  other  nerve  of 
motion,  and  as  that  adion  may  be  excited  by 
motion  imparted  to  very  different  nerves,  that 
the  intelleBual powers,  themfelvcs,  when  excited  to 
aftion,  are  alfo  excited  to  motion ; that  the  intel- 
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Jcdlual  adlion  in  the  fenforhtm  commune  is  pro- 
grejjivey  from  one  nerve  to  another;  that 
nerve  both  of  fenfe  and  voluntary  action,  has 
its  diJiinEi  origin  in  the  fenforium  commune; 
and,  that  the  excitement  communicated  to  the 
intelledlual  powers  by  one  nerve,  may  be  prQif' 
pagated  to  any  nerve,  or  nerves,  limultancoufly,. 
or  in  fucceffion,  whether  nerves  of  fenfation  or 
volition* 

i6.  A fenfation,  then,  is  a certain  excite- 
ment communicated  to  a nerve,  which  is  modi- 
fied by  the  ftate  of  the  nerve  itfelf,  in  the  organ 
of  fenfe,  and  by  the  ftate  or  qualities  of  the  fti- 
mulus  or  exciting  caufe  adting  on  the  nerve. 
Every  different  organization  of  the  nerve,  when 
expofed  to  the  adtion  of  ftimuli,  will  produce  a 
different  degree  or  kind  of  excitement ; and 
what  is  capable  of  exciting  one  nerve,  may  not 
be  in  the  lead;  adapted  to  excite  another,  differ- 
ently expofed  and  combined  with  the  princi- 
ples of  the  organ,  or  part, 

Whatever  be  the  excitement  given  to  the 

L 1 
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nerve,  it  is  communicated*  to*  the'  brain ; and 
every  different  excitement  muft  produce  a dif- 
ferent fenfation,  or  perceptive  motion  of  the  in- 
telledual  powers.  ' 

. ' ...  - ' - • t ' * 

. , ,17.  An  idea  is  a . kind  of  'revival  of  the  per- 
ceptive motion  of  the  intellc(flual  powers,  which 

V 

has  formerly  been  excited  by  a nerve;  and 
when  two  or  more  fenfations,  or  ideas,  have  been 
frequently  excited  together^  or  in  conftant  fuccej- 
Jiotty  whenever  one  of  thofe  fenfations  or  ideas  is 
.excited,  the  other  ideas  are  perceived  to  arife  in 
the  mind,  in  regular  order,  in  confeqtience ; 
and  if  a certain* idea  or.fenfation  has  frequently 
been  excited'  in  the  brain,  and  as  confkantly  has 
terminated  in  the  exertion,  oi  a certain  muffle^  or 
. mufcles^  whenever  that  idea  is  again  excited, 
the  intelledual  adions  will  impart  a flow  of 
powers  to  that  nerve  of  motion^  unlefs mother  fen- 
fations,  or  ideas  occur,  tp-preyent  iu 

> 

1 8.  It  appears  evident,  then,  that  the  intellect 
tual  powers  are  excitable  by  matter,  producing 
motion  in  thofe  .powers  ;.and  that  that  motion  may 
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be  .propagated  to  any  or  every  nerye  originating 
in  the  fenforium  commune ; and  from  thence  to. 
any  or  every  voluntary  mufcular  fibre  in  the, 
body.  , 

- « 

The  powers  of  other  bodies  a6t  upon  the. 
powers  of  the  nerves  of  fenfe;  they  a6t  upon 
the  intelfedlual  powers;  and  thofe  again  upon, 
the  mufcles but,  the  nerves  certainly  aft  by. 
means'  ■ of  the  ^ethereal  and  phlogljlic  powers  i 
when  thofe  powers  of  the.  nerves  arc  excited  to 
aft  On  the  brain,  the  intelleftual  powers  are  ex^. 
cited ; and  intelleftual  excitement  fent  to  the 
miifcles  is  ftill  a flow  of  the  ethereal  and  phlo- 
giftic  powers. 

t . . , 

• ig.  It  appears  highly  probable,  then,  that  the 
tntelkdual  powers  of  the  brain  are  entirely  de- 
pendent upon  the  ethereal  and  phlogiJUc  powers 
there ; and  that  probability  is  rendered  certain 
by  the  faft,  that  the  intelleftual  operations  im- 
mediately ceafe,  if  the  brain  be  deprived  of  either 
the  ethereal  or  phlogiJUc  power,  or  both  ; as  is  too 
well  known  to  need  further  attention* 

LI  a 
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40.  We  know  that  a ftrong  exertion  of  the 
intelledual  powers  will,  if  long  continued,  in- 
duce great  fatigue,  and  exhauft  the  jethereal 
and  phlogiftic  powers  of  the  brain : we  know 
that  in  fuch  a (late  of  exhauftion  Jleep  will  re- 
ftore  thofe  powers  to  the  brain,  if  ethereal  air 
and  proper  nonrifhment  are  not  deficient: — it  is 
evident,  then,  that  the  intelleEiual  operations 
themfelves  require  both  the  athereal  and  phlo^ 
gtJUc  powers;  and  that  thofe  powers  are  con^ 
fumed  by  intelledual  adion,  but  accumulate  in 
fleep. 

21.  The  fenforium  commune,  then,  muft  be 
conneded  with  thofe  parts  of  both  the  cerebrum 
.and  cerebellum,  which  are  particularly  formed 
for  the  purpofe  of  feparating  the  ^ethereal  and 
phlogiftic  powers  from  the  blood  : — the  ethe- 
real power  then  is  conveyed  to  the  fenforium 
commune  by  one  fet  of  nerves  or  medullai7 

• fibres ; the  phlogtfiic  power  by  another. 

22.  We  have,  on  many  occafions,  obferved, 
that  the  powers  of  a nerve  of  volition  are  qui- 
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efcenty  till  the  vital  principle  is  excited;  and> 
ccnfequently,  then,  it  is  reafonablc  to  fuppofe, 
that  the  powers  flowing  by  their  refpedive 
nervous  or  medullary  conveyances  to  the  fenfo-' 
rium  commune,  may  flill  remain  and  Accumulate 
there,  if  the  fenforinm  be  not  excited. 

23.  Sleep,  then,  feems  to  be  that  ftate  of  the 
fenforium  in  which  there  is  no  fufficient  excite^ 
ment,  capable  of  producing  a full  Jiow  of  the 
aethereal  and  phlogiftic  powers  from  their-^iftindt 
Sources,  (21)  into  the  fenforium.  A flight  excitement 
may  produce  a partial  flow  of  the  two  powers, 
with  imperfedl  and  ill-connedled  ideas,  as  we 
find  occafionally,  and  which  we  call  dreaming, 
but  the  full  exertion  of  the-intelledlual  powers 
requires  the  free  fiow  of  the  ^ethereal  and  phlo- 
giftic powers  from  their  refpedive  fources;  by 
which  means,  the  fenforium  is  replete  with  th^ 
two  powers,  and  every  excitement  communi* 
cated  by  the  nerves  of  fenfation  is  perceptible. 

**  % 

t 

24.  The  intelledfual  principles,  then,  are  pe- 
culiarly refident  in  the  fenforium  commune: 
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they  are  excited  to  attention  and  perception  bf*. 
impreffions  on  the  nerves  of  fenfation,  being 
communicated  to  the  fenforium : that  excite- 
ment when  in  a fuHicient  degree  is  communi- 
cated to  the  aniniati'ng  principles  of  the  'meduU 
lary  fibres  which  fupply  the  fenforluin  with  the 
ethereal  and  phlogifiic  powers thofe  contrary 
powers  then  fiow  to  the  fenforium,  in  proportioii 
t6  the  excitement  there  ; by  which  means  the  fen--- 
forium  is  not  only  excited  j but  it  can  a5l  with 
energy,  xaW  that  fupply  of  powers  is  e’xhaufied-,  by’ 
the  intelledual  operations  combining  them  tdge''^''^ 
iher  in  the  brain,  or  ^remfimitting  them  to  the* 
nerves  of  motion*  ■' 


25.  -The  intelledual  principles,  then,  canndt^ 
a£t  without  the  two  powers  derived  from,  the: 
blood and  thofe- powers  are  quiejeent,  unlefs  the*: 
intelle^ual  principles  be  excited  to  put  them  ih: 
motions  . . - . 

I 

, . . ■ . , . . • ^ * m ‘ } 

• \ 

Intelle(El:ual  operations,  then,  are  produced  by 
the  conjoint  of  mteUeElual  principles 

and  the  athereal  and  pUogiftic-*xpovtci^i  by> 
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thofe  operations  the  powers  are  combined  and 
converted  into  j'Jr^  or  heat  l.  and' by  thatxhange 
of  ftate  the  fenforlum  becomes- .gradually 
haufted  of  thofe  powers,  in  their  ftate  of  feparav 
tion,  neceflary  to  produce  intelleftiial  adion ; 
in  confequence  of  which,  intelledual'  excite- 
ment naturally  ceafes,  for  want  of  powers;  and 
when  the  excitement  in  the  fenforium  ceafes,  the 
powers  no  longer  Jlow 'into  it,  but  gradually  accu^. 
mulaie  in  their  refpedive  fibres,  till  they  again, 
by  the  fecretidns  of  their  refpedive  Jources,  be- 
come fo  abundant  as  to  be  ready  to  flow  into  the 
fenforium,  in  confeqqence  of  excitement  being 
tranfmitted  by  the  nerves,  or  of  their  own  accur 
inulation, 

26,  It  is  not  the  brain  which  acquires  a 

V * 

ftore  of  powers  by  quiefcenee,  the  nerves  of 
fenfation  and  voluntary  motion'  alfo,  acquire 
them  by  fecretion,  or  feparation  from  the  blood, 
circulating  in  their  external' coverings ; in  con- 
fequence  of  which;  they  alfo  * become  more  excite 
able  by  means  o{  jleep,  and  impart  impreflionS 
with-  redoubled  ' energy  ; thofe*  imprefli'ons  or 
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excitements  being  tranfmitted  to  the  fenforium, 
will  be  readily  conveyed  to  the  fources  of  its 
powers,  and  thofe  powers  will  Jlow  into  the  Jen^ 
forium  in  confequence  ; by  which  the  intelleElual 
operations  will  become  generally  excited,  and  all 
the  powers  of  the’  mind  in  readinefs  to  a6l,  as 
circumftances  may  require. 

27,  When  the  fenforium  is  thus  fupplied  with 
powers,  and  the  intelledual  principles  are  excited 
to  a6l  with  thofe  powers,  every  peculiar  excite- 
ment imparted  by  the  nerves  of  fenfe  is  per-* 
ceptibje,  with  a fenfation,  correfpondent  to  the 
{late  and  degree  of  excitement ; and  whatever 
part  of  the  fenforium  is  excited,  it  has  a natural 
tendency  to  repeat,  or  pafs  into  thofe  fates  of  ex- 
citement to  which  it  has  been  accuflomed,  if  the 
fenforial  attention  be  not  excited  to  a different 
part ; in  confequence  of  which,  previous  fenfa- 
tions  may  again  be  revived,  under  the  form  of 
ideas ; — two  or  more  fenfations,  or  ideas,  may 
alfo  fo  frequently  recur  together,  or  follow  one 
another,  that  whenever  one  is  excited  the  other  is 
revived  alfo  ; and  two  fimultaneous  Weas  may  fa 
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frequently  occur,  and  fo  conftantly  produce  a 
third,  that,  whenever  thofe  two  again  are  re- 
vived in  the  fenforiuiTi,  the  third  is  alfo  revived' 
as  a natural  confequent. 

28.  In  fact,  one  grand  property  of  the  intcl-r 
le<5lual  principles,  when  excited  to  a<5\ion,  is; 
that  previous  fenfations  are  revived  and  perceived 
as  ideas y a fucceflion  of  fenfations  may  be  re- 
vived and  perceived  as  a chain  of  ideas  ;>  two 
or  more  perceptions  being  conftantly  and  re- 
peatedly followed  by  a third,  will  be  revived  as 
caufe  and  effed;  j in  fliort,  upon  this  peculiar 
property  of  repetition  of  fenforial  aBions,  or  revi- 
vifications of  fenfations  as  ideas,  fingly,  or  in  afib- 
ciation,  all  the  fundlions  of  the  intelledual 
powers,  which  we  call  mind, 'depend. 

29.  It  is  not  my  intentiop  to  enter  minutely 
upon  afubjedt  fo  intricate,  fo  extenfve,  fo  com- 
plicated, and  important,  at  prefent ; that  I Qiall, 
referve  for  my  amufement  at  a future  period, 
and  fliall  only,  at  this  time,  make  .a  few  obfer-' 
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vations  on  fenfations,  and  then  dirmifs  the  Tub- 
jed. 


30.  The  nerves  diftributed  to  the  organs  of 
fenfe  are  formed  of  the  fame  materials  as  the 
other  nerves ; that  is,  they  confift  of  fibres  con- 
veying the  ^ethereal  and  other  fibres  tranfmitting 
th  e phlogiftic  pozver, 

31.  In  the  organs  of  fenfe  thefe  diflindt  fibres, 
I fuppofe,  are  expofed  together^  fo  as  to  be  each^ 
and  Jlngly^  fubjedt  to  imprejjions  from  fuch  fub- 
flances  or  powers  as  are  capable  of  ading  upon 
them,  through  the  material  coverings  with  which 
they  are  always  defended.^ 

32.  Whatever,  then,  is  capable  of  ading  upon 
either  the  ethereal  or  phlogiftic  nerve,  fo  as  to 
excite  it,  is  capable  of  producing  a fenfation  in  the 
fenfbrium,  by  the  tranfmiffion  of  that  excite- 
ment by  the  nerve  to  the  brain, 


33.  If  the  athereal  power  of  the  nerve  be 
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excited,  it  is  natural  to  fuppofe  that  it  will  be 
perceived  in  the  fenforium  with  a different fenfa- 
tion  than  if  the  phlogijiic  nerve  were  excited : 
and  if  both  be  excited  at  the  fame  time,  the 
fenfation  perceived  in  the  fenforium  mull  be  Hill 
different  from  either. 

34.  But  either  of  the  powers  we  know  are  ca- 
pable of  various  degrees  of  excitement;  confe- 
quently,  if  either  of  them  be  Jingly  excited. 
Hill  the  degree  or  kind  of  that  excitement  may 
be  various^  in  different  circumftances ; and, 
confequently,  will  excite  various  fenfations  in  the 
fenforium,  or  at  lea»ft  fenfations  differing  in  de- 
gree or  intenfity. 

35.  Light  is  the  ^ethereal  and  phlogiftic 
powers  univerfally  diffufed,  excited  in  a certain 
degree,  which  excitement  is  rapidly  propagated : 
in  that  ftate,  thofe  powers  are  of  no  colour , that 
is,  they  fimply  excite  the  fenfation  of  lights  but 
not  of  colour. — If  that  excitement  be  propagated 
through  the  atmofphere  furrounding  a body,  vary* 
ing  in  extent  and  degree  of  excitement,  in  confe* 
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qiicnce  of  the  form  of  the  body,  and  if  that 

atmofphere  has  a peculiar  attraflion  to  one 

/ 

power^  that  power  will  be  attraded  towards  the 
fur  face  of  the  body,  particularly ; while  the 
other  is  not  attradled  by  the  body  or  its  atmo- 
fphere, and  would  proceed  in  a right  line,  were 
it  not  drawn  ajide,  in  party  by  the  attradled 
power. 

The  powers  conftituting  the  light  are  then 
feparated ; the  ^ethereal  power  proceeds  in  one 
diredlion,  the  phlogifton  in  another;  ftill,  how- 
ever, they  are  attradlive  to  each  other,  and  form 
a coloured  fpeulrumy  from  which  the  ^ethereal  and 
phlogiftic  powers  are  reflefled  to  the  eye,  and. 
produce  the  fenfations  of  various  colours  flowing 
i-nto  each  other. — The  centre  of  this  fpedrum 
is  greeny  and  is  evidently  formed  of  the  two 
powerSy  more  or  lefs  perfedHy  excited  and  con- 
neBed ; while  the  medium  colour  of  one  end  of  • 
the  fpedtrum  is  orange,  and  of  the  other  purple, 
or  indigo  as  Sir  Ifaac  Newton  termed  it. — 
The  warm  orange,  glowing  into  fcarlet,  or  atte- 
nuated mio  yellow,  is  flill  the  fame  pozver  more  or 
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lefs  perfedlly  excited  and  freed  from  the  influence 
of  the  other  power ; and  the  cold  indigo^  or  pur- 
ple^  deepens  into  violet^  or  brightens  into  blue,  as 
the  principle  is  more  or  lefs  excited  and  difeii- 
gaged,  and  is  evidently  excited  by  the  contrary 
power,  to  that  which  excites  the  orange  and  warm 
colours.  • - 

36.  All  the  fenfations  of  colour,  then,  I flip- 
pofe,  are  excited  by  the  cethereal  and  phlogljllc 
powers,  in'luciflc  excitement,  being  more  or  lefs 
perfedlly  feparated  and  modified  in  their  excite- 
ments, by  the  powers  commonly  excited  and  ar* 
ranged  around  material  bodies ; in  which  ftates, 
pafling  to  the  expanfions  of  the  optic  nerves,  they 
excite  the  tethereal  or  phlogiftic  fibres  of  thofe 
nerves,  or  both,  in  correfpondent  degrees ; 
which  excitements  beins;  tranfmitted  to  the 
fenforium,  are  perceived  as  fenfations  of  co- 
lours, varying  with  the  excitement  and  the  ex- 
citing caufe. 

■'  37.  In  a fimiiar  manner,  I conceive,  all  the 
fenfations  of  the  different  organs  of  fenfe,  ex- 
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citable  by  ihQ  powers  of  fubftances,  are  to  be  ex- 
plained. 

It  is  not  finiply  the  atmofpheric  air  which  ex- 
cites the  various  modulations  of  tone,  which  en- 
chant the  foul  with  their  melodious  flow^  or  har- 
monious concord,  by  a6ling  upon  the  auditory 
nerves,  which,  like  all  others,  are  both  aethereal 
and  phlogiftic,— it  is  aihereal  and  phlogijiic 
powers  in  general  diffufion  around,  which  are  ca- 
pable of  all  the  various  excitements  with  refpedl  to 
tone,  that  they  are  with  refpetfl;  to  colour.  The 
mufical  fcale  exactly  correfponds  with  the  fpec- 
trum  of  prifmatic  colours ; — the  three  lower 
tones  are  excited  by  one^power ; the  fourth,  or 
middle  tone,  by  the  two  powers ; the  three 
higher  by  the  contrary  power  tothefirft  : the  dif- 
ferent velocities  of  vibration  in  fonorific  bodies, 
excite  the  one  or  the  other  power,  or  both,  and 
excite  them  alfo  in  different  degrees-,  and  the  fenfa- 
tions  of  hai'mony  and  difcord  in  founds,  re- 
femble  the  harmony  or  contrail  of  colours,  in 
all  refpeds,  except  in  the  adual  fenfations  and 
the  modes  in  which  they  are  excited* 
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The  nerves  of  tajle  and  /melt  are  each  formed, 
alfo,  of  fibrillar  conveying  the  ^ethereal  and  phlo- 
gidic  powers,  diftindlly;  and  the  different  fen- 
fations  of  tafle  and  odour  are  produced  by  the, 
ethereal  or  phlogiftic  powers,  in  different  pro- 

I 

portions  and  dates  of  evolution  in  the  various 
fubftances  which  are  taken  into  the  mouth  or 
the  noflrils,  a6ling  together,  or  fingly,  in  various 
ftates  of  combination,  reparation,  and  excite- 
ment. 

\ 

38.  All  the  organs  of  fenfe,  then,  I fuppofe, 
are  fupplied  with  nerves,  conveying  the  ethereal 
and  phlogtjiic  powers,  but  ftnglyi  and  tliofe 
nerves  are  fubjecSl  to  excitement  from  the  «thc- 
rcal  and  phlogiftic  powers  fingly,  or  feparately 
excited  in  various  degrees  by  different  fubftances 
and  means  ; each  power  producing  a dijlinU 
fenfation,  correfpondent  to  its  date  and  degree 

of  excitement, 

\ 

The  fenfe  of  feeling,  however,  may  be  an  ex- 
ception ; as  it  feems  to  depend  upon  maierld 
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iinpreflions^  and  not  upon  the  powers  excited 
by  matter. 

39.  From  what  has  already  been  advanced  in 
explanation  of  the  various  fundions  of  the  living 
body,  it  appears  to  me  evident,  incontedably  fo, 
that  there  are  /ze^o  powers  efTentially  necefTary  to 
produce  thofe  operations ; and  that  each  power  is 
conveyed  by  its  diJHn5l  nervous  fibrilL^  : — it  is 
likewife  evident,  that  neither  matter,  nor  the 
powers  which-  actuate  it,  are  capable  of  either 
fenfation  or  thought ; confequently,  there  muft 
be  a living  principle  or  principjles^  which  can  feel 
and  think- — which  are  difiin^  from  b'oth  matter 
and  power. 

40.  But  we  know  that  the  powers  in  motion^ 
can  excite  the  principles  of  life  or  animation^  as 
is  evident  in  electricity  ; we  know  that  the  powers 
can  excite  fehfalion,  as  is  evident  when  light  ex- 
cites the  fenhition  of  colour  : and  we  alfo  know 
that  the  principle  of  life  or  animation^  can  impart 
motion  and  excitement  \o  po^ver^  as  is  evident 
when  a volition  in  the  brain  caufes  a flow 'of  the 
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powers  along  a nerve  to  throw  a dl^nt  mufde  Into 
o3ion. 

41.  Is  it  then  one  homogeneous,  vital  piin^ 
ciple,  which  animates  the  whole  fyfiem^  or  has 
each  power  its  fpecific  principle  of  life,  or  ani* 
motion  ? 

42.  Either  of  the  powers  or  nerves  may  be 
excited  to  fenfation,  or  to  tranfmit  its  excitement 
to  the  fenforiura  ; but  it  depends  upon  the  Jlate 
of  the  fenforiumy  whether  that  excitement  is  per^ 
ceived  there  or  not : bur,  the  nerve  excited  cer- 
tainly does  poflefs  a living  power;  fo  does  the 
fenforium,  and  the  one  arifes  from  the  other. — 

I 

It  appears,  then,  that  the  excitement  of  the 
nerve,  its  power,  and  living  principle,  neither 
lleeping  nor  waking,  is  really  perceived  in  the 
fenforiuniy  unlefs  the  fenforial  principle  be  diredly 
attentive  to  that  excitement ; and  the  fenforial 
principle  itfelf  is  without  perceptioHy  when  not  ex- 
cited by  the  powers  or  principles  of  the  nerves, 
or  the  ideas  connerfted  with  or  ariling  from  them  : 
-confequently,  it  is  allowable  to  fuppofe,  that  the 
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intellectual  operations  of  the  fenforium,  depend  upon 
two  principles^  which,  adling  together,  produce 
perception,  and  which  having  the  property  of 
refuming,  or  pajjing  through  the  various  modes 
and  dates  of  adion  which  they  have  been  ac- 
cuftomed  to,  conftitute,  or  produce  thofe  various 
intellectual  operations,  which  we  call  recollec- 
. tion,  comparifon,  reafon,  judgment,  and  deter- 
mination. 

43.  If  this  be  admitted,  then,  we  may  con- 
clude, that  each  kind  of  nerve  has  its  diJiinCl  prin- 
ciple of  life,  or  animation  : and  by  way  of  dif- 
crimination  we  may  call  xht  principle  which  actu- 
ates the  nerves  conveying  the  ethereal  power, 
the  vital  principle ; and  that  which  actuates  the 
nerves  tranfmitting  the  phlogiflic  pozver,  the  ani- 
mating  principle, 

44.  Either  of  thefe  principles  is  capable  of 
being  excited  by  its  refpective  power  in  motion, 
and  of  communicating  that  excitement  to  the 
fenforium,  where  fenfation  is  perceived  if  the 
contrary  principle  of  the  fenforium  be  prefent  to  aCl 
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with  it : and  either  of  them  may,  by  excitement 
in  the  fenforium,  tranfmit  its  power  to  the  muf- 
cles.  But,  perception  and  all  the  confequent  opera- 
tions of  the  fenforium,  only  arife  when  the  vital 
and  animating  principles  are  excited  to  a5i  together^ 
and  have  fupplics  of  the  athereal  and  phlogijlic 
powerSy  upon  which  their  excitement  and  power 
of  adlion  depend ; and  as  neither  the  ^ethereal 
nor  phlogiftic  power  can  adt  alone,  nor  the  vital 
nor  animating  principles  can  fmgly  be  excited  to 
confcioufnefs  and  thought,  it  is  probable  that 
the  medullary  fibres  of  the  fenforium  commune 
with  their  powers  and  intelleBual  principles y are  fo 
difpofed  and  conftrudted  that  the  /ethereal  origins 

of  the  nerves  of  fenfation  and  motion  with  their 

✓ * 

vital  principle y (hall  correfpond  to  the  phlogijlic 
medullary  fibres  of  the  fenforium  with  their  ani- 
mating principle  i and  that  the  athereal  power  and 
vital  principle  of  the  fenforium  (hall  correfpond 
with  the  phlogijlic  origins  of  the  nerves  of  fenfe 
and  volition  with  their  animating  principle  ; by 
which  means,  when  either  the  fenforium  or 
nerves  are  excited,  the  contrary  principle  at  the 
point  of  contad,  or  where  the  nerves  originate y is 
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ready  to  adl  and  perceive,  if  the  fenfoiiufti  l>e  ifi 
a ftate  of  excirement  or  attention:,  by  the  prefence 
of  the  sethereal  and  phJogiftic  powers  being  ex- 
cited to  flow  from  their  fources  in  the  cerebrum 
and  cerebellum,  to  the  fenforriim. 

\ 

45.  Perception  and  thought  require  the 
a^ion  of  the  vital  and  animating  principles : 
their  a<flion  requires  excitement  as  well  as  powers ; 
for  excitement  is  only  produced  by  the  co-adlion 
of  the  powers  with  their  refpedlivc  vital  or  ani- 
mating principles  : when  the  intdledtual  opera- 
tions are  excited  in  any  particular  part  of  the 
fenforium,  the  powers  of  the  fenforium  are  parti- 
cularly dir  eAed  to  flow  to  that  excited  part ; and 
when  the  intelle<fl:ual  principles  are  deJUtute  of 
excitement,  or  exhaufied  of  powers,  they  become 
quiefeent : the  powers  are  no  longer  excited  to 
flow  to  the'  fenforium  from  their  refpeAive 
fources  in  the  cerebruiU  and  cerebellum,  and 
Jleep,  or  a fufpenfidn  of  the  intelle(5tual  aftion, 
rakes  place. 


46.  Were  thefe  conjedures  admitted,  it 
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would  follow,  that  perception  and  thinking, 
reafoning,  judging,  &c.  refemble  attraflion ; 
and  the  principles  producing  them  have  a fimili- 
tude  to  the  powers  which  produce  attraction; 
for  the  athereal  power  may  be  excited  to  ar-- 
rangement  around  matter,  and  yet  be  inaBive  ; fo 
may  the  phlogijiic  power ; and  it  is  only  when 
they  come  into  contdB  in  Jimilar  ftates  of  atmo- 
spheric excitement,  that  they  attraB  each  othei\ 
and  draw  their  refpeCtive  material  centres  into 
contact ; — fo  alfo.  the  vital  and  animating  princi^ 
pies  of  the  nerves  and  fenforium  may  either  of 
them  be  excited,  with  its  refpeCtive  power,  and 
yet  neither  of  them,  Jingly,  can  produce  either 
fenfation,  thought,  or  confeioufnefs ; but,  when 
they  aCt  together^  that  aCtion  \%  perception^  thought, 
or  confeioufnefs,  and  the  powers  they  are  respec- 
tively connected  with  are  brought  into  combina- 
tion, and  affume  a new  date,  that  of  fire,  or 
heat  when  diffufed  into  the  parts  around  ; or 
thofe  powers  may  be  transmitted  to  mufcular 
fibres,  and  caufe  them  to  ' contract  before  they 
combine  and  conftitute  heat  by  flowing  into  the 
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blood  of  the  mufcle  which  they  have  made  to 
contrad. 

This  is  a fubjed^  however,  of  too  intricate  a 
" nature  to  be  treated  thus  extemporaneoully  ; I, 
I therefore,  (hall  here  clofe  my  inveftigatioiis  for 
the  prefent,  and  terminate  my  inquiries  with  a 
few  general  obfervations  on  the  effeds  of  poi- 

\ 

fons,  and  on  the  influence  of  different  metals 
when  applied  to  the  nerves  of  animals  while 
they  retain  their  living  powers. 
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SECTION  XV.  , 

On  the  effeEts  produced  on  living  anmah,  ly  meam 

of  animal  and  vegetable  polfons  \ and  in  confequence 

* 

of  cutting  certain  nerves  conneEling  peculiar  parti 
ff  the  body  with  the  brain, 

' f 

% 

I.  JT  is  not  my  intention  to  enter  into  a mi- 
nute difcuflion  of  the  numerous  experi- 
ments with  animal  or  vegetable  poifons,  which 
have  been  made  by  the  Abbe  Fontana,  Dr. 
Monro,  &c. ; neither  do  I intend  to  confider 
all  the  experiments  which  have  been  publifhed 
by  Mr.  Cruikfliank  and  others,  on  the  efFeds 
arifing  in  confequence  of  cutting  various  nerves 
in  the  living  animal;  I mean  only,  to  take  a 
general  view  of  the  more  important  effeds  which 
have  arifen  from  them,  and  to  give  fuch  expla- 
nations as  the  principles  of  my  theory  offer,  and 

t 

leave  it  to  others  to  judge  how  far  thofe  expla- 
nations are  more  or  lefs  fatisfadory  and  confiftent^ 
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than  the  explanations  which  have  hitherto  been 
given^  and  commonly  received. 

2.  As  the  Abbe  Fontana  has  made  the  moft 
numerous  facrifices  of  his  feelings  for  the  pur- 
pofe  of  attaining  knowledge,  of  any  man  with 
whom  I am  acquainted,  I fhall  begin  with  his 
experiments  firft;  not  that  I think  the  man  who 
can  look  with  an  eye  of  indifference  upon  the 
agonizing  tortures  of  animals,  whofe  feelings  are 
as  acute  as  his  own,  is  the  more  eftimable  on 
that  account ; but,  becaufe  thofe  modes  of  tor- 
ture are  more  varied,  and  the  effeds  the  more 
numerous  and  diverfified. 

3.  I by  no  means,  however,  think  it  blame- 
able  to  try  certain  experiments,  devifed  by  cool 
deliberation,  the  refults  of  which  may  be  pro- 
dudlive  of  general  good  ; but,  I mull  confefs 
that  I think  thoufands  of  the  poor  animals  which 
were  tormented  and  deftroyed  by  the  Abbe  Fon- 
tana, were  facrificed  in  vain  I Neither  can  I 
think  it  by  any  means  juftifiable,  for  a man  to 
wantonly  repeat  the  fame  cruelties  again  and 
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again,  to  farisfy  the  idle  curiofity  of  men  who 
are  not  likely  to  improve  the  art  of  removing  the 
difeafes  of  mankind,  as  is  pradifed  by  fome  at 
prefent.  In  the  hands  of  a Monro,  of  a Bailie, 
a Cruikihank,  or  any  profeflbr  of  anatomy,  fuch 
experiments  may  be  ads  of  mercy  to  the  animal 

I 

creation  ; becaufe,  being  dextroufly  performed 
before  numbers,  they  may  fatisfy  their  curiofity, 
and  afford  them  fads  for  reafoning  upon,  with- 
out every  individual  being  left  under  the  necef- 
fity  of  performing  them  to  fatisfy  himfelf;  con- 
fequently,  one  experiment  performed  before 
hundreds,  may  prevent  that  experiment  from 
being  repeated  hundreds  of  times;  that  is,  by 
each  individual.  * 

4.  Can  I read  of  a dog  being  confined  with- 
out food  for  thirty  days,  merely  to  know  how 
long  that  poor  animal  would  be  in  ftarving  to 
death — without  horror  ? — Can  I fee,  in  idea, 
the  cruel  author  of  his  unneceflary  fufferings, 
approach  him  iri  his  latter  moments,  and  fee 
him  while  he  has  any  remaining  ftrength,  wag 
bis  uil,  and  look  with  affedion  and  kindnefs 
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upon  him,  and  yet  leave  him  to  his  cruel  fate 
without  remorfe  ? — I fay,  can  I confider  this, 
and  not  feercompaffioh,  in  its  mod  poignant  de- 
gree, for  the  harmlefs,  fuffering  animal,  and 
indignation  for  the  author  of  his  mifery  ? — 
Surely  I cannot,  and  I glory  in  my  feelings  ! — ^ 
But  enough — it  is  not  the  feelings  of  mankind, 
but  the  EXPERIMENTS  they  have  made  which  I 
have  at  prefent  occafion  to  confider. 

s 

It  is  proved  by  the  Abbe  Fontana’s  jexpe- 
- riments,'  that  the  poifon  of  the  viper  mixed  with 
the  blood  flowing  from  a vein,  prevents  it  from 
coagulating ; but,  injedled  into  a vein,  the  blood 
is  coagulated  inftantly,  Thi?  is  a difiiculty  he  could 
never  furmount,  becaufe  he  refolutely  denied  ' 
every  interference  of  the  nerves  in  the  effedls 
produced  by  poifon. 

6.  It  is  evident,  however,  that  the  coagula- 
tion cannot  be  Amply  effected  by  the  poifon  ad- 

t 

ing  on  the  blood,  becaufe  by  that  Ample  adion, 
the' blood  is  deprived  of  its  natural  power  of  co- 
agulating: it  muft,  therefore,  to  a certainty. 
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be  produced  by  the  co-operation  of  Tome  addi^ 
tlonal  agent ; and  what  additional  agency  it  docs  . 
arife  from,  may  bell  be  difeovered  by  attending 
to  the  other  effedts  produced,  at  the  time  when 
the  coagulation  of  the  blood  takes  place, 

7.  When  the  poifon  of  the  viper  or  the  ticunas 
is  injedted  into  a vein,  for  example,  the  jugular, 
the  adlions  of  the  heart  and  lungs  are  deftroyed,  > 
fo  as  to  be  incapable  of  propelling  the  blood ; and 
the  right  fide  of  the  heart  and  the  lungs  are 
found  di/iended  with  bloody  black,  and  coagulated,  . 

8.  The  efFedl  produced  by  the  poifon,  then, 
is  not  (imply  the  coagulation  of  the  blood  ; the 
vafcular  extremities^  alfo,  which  have  been  ex- 
pofed  to  that  poifon  in  the  blood,  have  lojl  their 
excitability ; their  mufcular  adlion,  propelling  the 
blood,  is  dejiroyedi  the  nerves  expanded  upon 
the  furfaces  of  thofe  vafcular  extremities  have 
loJl  their  vitality ; they  are  no  longer  excitable  by 
the  powers  in  the  blood,  and  no  longer  capable 
of  tranfinitiing  their  powers  to  the  mufcular 
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fibres  in  thofe  vafculair.  extremities^  by  which 
their  blood  is  propelled. 

. 9.  The  poifon,  then,  when  received  into  the 
blood,  is  circulated  with  it,  and  deftroys  the 
vitality  of  the  nerves  expanded  on  thfe  furfaces  of 
the  hlood  vejfelsy  particularly  at  their  extremities, 
as  it  proceeds  ; and  as  the  nerves  thus  expanded 
on  the  furfaces  of  the  blood  veflels,  conftantly 
receive  a flow  of  the  aether eal  and  phlogiftic 
powers  from  the  brain,  which  is  accumulated  in 
thofe  expanfions,  and  detained  there  by  the  vi- 
tality of  the  nerve,  till  they  are  excited  to  flow 
to  the  mufcular  fibres,  it  mufi  follow,  that 
when  the  poifon  deftroys  the  vital  power  of  thofe 
expanfions,  expofed  to  the  influence  of  the 
blood,  the  powers  accumulated  there  by  the  vital 
principle,  muft  become  difengaged  by  the  deftruc* 
tion  of  that  vitality,  and  they  muft,  therefore, 
Jlow  into  the  blood,  ready  to  receive  them.  It 
is,  therefore,  by  the  acceflion  of  the  powers  of 
the  nerves  that  the  hlood  is  coagulated,  and  the 
more  completely  the  vitality  of  the  nerve  h 
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deftroyed,  the  more  fudden  and  perfedl  the  co- 
agulation of  the  blood. 

10.  When  the  poifon  of  the  viper,  or  ticunas^ 
then,  is  thrown  into  the  jugular  vein,  it  in- 
ftantly  pafTes  to  the  heart,  and  from  thence  to 
the  lungs,  where  the  involuntary  nerves^  ex- 
panded on  the  furfaces  of  the  blood  veflcls,  arc 
expofed  to  the  poifonous  influence ; the  vital 
principle  is  dejlroyed ; the  nervous  powers  arc  no 
longer  detained  in  the  nerves;  they  flow  into  the 
poifon ed  blood  and  coagulate  it ; the  vafcnlar  cx- 
• tremities  are  no  longer  excited  to  a£t ; and  the  cir- 
culation of  the  blood  ceafes. 

11.  But  this  by  no  means  accounts  for  the 

immediate  death  of  an  animal,  in  the  manner  ef- 

\ 

feded  by  the  injedion  of  the  poifon  ; becaufe, 
as  foon  as  the  poifon  is  injeded,  the  animal  be- 
comes univerfally  convulfed,  and  dies. 

12.  If  an  animal  be  prevented  from  breathing 
proper  air,  or  air  containing  the  sethereal  acid, 
the  blood  accumulates  in  the  right  fide  of  the 
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heart  and  in  the  lungs ; the  vafcular  extremities 

ceafe  to  ad:,  and  the  blood  ceafes  to  flow 

but,  before  the  animal  arrives  to  this  ftate, 

violent  efforts  to  infpire  are  excited,  by  the  powers 

conftantly  flowing  to  the  nerves  of  the  lungs  ; 

accumulating  there  for  want  of  the  excitement  of 

✓ 

the  ^ethereal  air ; and  regurgitating  to  the  nerves 
and  mufcles  of  infpiration  : — bur,  when  poifon 
circulates  to  the  lungs,  and  deftroys  the  vitality 
of  the  nerves  there,  there  is  no  accumulation  of 
powers  in  thofe  nerves,  and  no  tranfmifhon  of 
thofe  powers  to  the  nerves  and  mufcles  of  in- 
fpiration to  excite  them  to  ad  : confequently, 

iht  poifon  which  dejiroys  the  vitality  of  the  nervous 

\ 

expanfions  in  the  lungs,  muft,  alfo,  dejlroy  the 

vital  principle  of  the  nerve  in  its  full  extent. 

♦ 

13.  When,  therefore,  the  poifon  ?S  applied 
to  the  nervous  expanfion  in  the  lungs  and  heart, 
it  dejiroys  the  vitality  of  the  nerves  in  thofe  parts ; 
that  deftrudion  of  the  vital  principle  afeends  up- 
wards, towards  the  brain,  by  which  the  nerves  of 
the  lungs  and  heart  are  incapacitatediromrecelvingp 
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any  furthei'  flow  of  the  ethereal  and  phlogiftic 
powers  from  the  brain. 

? 

14.  Bur,  thofe  branches  of  the  ‘par  vagum 

which  chiefly  fupply  the  lungs,  and  partly  the 

heart,  are  derived  from  all  the  “nerves  of  motion ^ 

* 

arifing  from  the  brain  ; and  the  powers  flowing 
to  every  nerve  from  the  brain,  are  partly  fent  to 
the  nerves  of  the  lungs  and  heart ; confequently, 
then,  when  the  vital  power  of  the  nerves  of  the 
lungs  is  deftroyed,  as  far  as  the  ^nerves  of  motion 
from  which^they  ^?r^,.the  conftant  flow  of  powers, 
from  thofe  nerves  will  hz  preventedixom  flowing /(? 
the  lungs,  and  they  will  flow,  therefore,  in  unufual 
quantities  to  the  mufeks  in  general,  by  which 
thofe  mufcles  will  be  excited  to  unufual  aEiion  : 
but,  in  a moment,  the  deflrudlion  of  the  vital 

t 

principle  of  the  nerves  is  communicated  to  all 
thofe  nerves  of  motion,  from  which  the  nerves  of 
the  lungs  arife,  and  alfo  to  the  brain  iiTelf : the 
regular  but  increafed  flow  of  powers  to  thofe 
nerves  quickly,  therefore,  becomes  interrupted : 
they  flow  in  irregular  jets,  producing  convulfive 
motions  in  the  mufcles foon,  however,  the 
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poifon  defliroys  the  vital  principle  •of  the  hram 
and  nerves^  and  death  enfues. 

\ 

1 5.  If  the  poifon  of  the  viper,  of  the  ticunas, 
of  opium,  or  of  the  lauro-ceraflus,  whofe  delete- 
rious powers  are  the  mod  evolved,  be  taken  into 
the  ftomach,  convulfions  and  death  almoft  in- 
ftantly  enfue.  This  fudden  deftrudion  of  the  vital 
principle  of  the  brain  and  nerves,  cannot  be  ow- 
ing to  the  poifon  ading  upon  the  fyftem  by  means 
of  the  blood ; becaufe,  admitting  that  the  poifon 
is  taken  into  the  Blood,  in  the  ftomach,  it  can 

only,  inftantly,  deftroy  the  vafcular  adions  there ^ 

$ 

but  cannot  be  tranfmltted  to  the  heart  and  lungs.^ 
without  firft  of  all  being  colleded  in  the  vena 
portaCy  and  circulating  through  the  liver  ; which 
requires  a length  of  time,  by  no  means  compati- 
ble with  the  fudden  deftrudion  produced  by  the 

16,  But,  the  ftagnation  of  the  blood  in  the 
ftomach,  cannot  caufe  fo  fudden  a deftrudion  cf 
the  vital  principle  of  the  brain  and  nerves  : — the 
poifon,  then,  mufi  aEl  upon  the  nerves  of  the 

0 
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Jiomach^  by  deftroying  the  vitality  ; and  that  ex^ 
tin^Uon  of  the  vital  principle  rriuft  pyoceed  along 
the  nerves  towards  the  brain. 

17.  The  ftomach  is  ehiefly  fupplied  with 
nerves  from  the  par  vagum  ; and  thofe  nerves 
like  thofe  of  the  lunos,  arife  from  all  the  nerves 
of  motion  proceeding  from  the  brain ; confe- 
quently,  if  the  vital  principle  of  the  nerves  of 
the Jioniaeh  be  deftroyed  by  the  poifon,  that  dele- 
terious influence  will  be  communicated  to  all  the 
nerves  arifing  from  the  brain  ; and  till  that  de- 
ftrudlion  of  the  vitality  of  the  nerves  is  adlually 
communicated  to  the  reji  of  the  nerves  and  the 
brain,  the  conftant  flow  of  powers  from  thofe 
nerves  into  the  nerves  of  the  ftomach ^ will  be  gra^ 
dually  prevented^  as  the  deftru^live  influence  af* 
cends  ; and,  confeqnently,  thofe  powers  will  flow 
in  increafed  proportions  to  the  other  nerves^  and 
produce  thofe  convulftve  motions  of  the  mufclesy 
which  fo  ge^rally  arife  when  poifons  are  applied 
to  the  ftomach. 

1 8.  If  a large  proportion  of  poifon,  in  a very 

pp 
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aBive  ftate,  be  taken  into  the  ftomach,  or  thrown 
into  the  blood,  inftant  death  is  produced,  without 
my  convullions,  or  mufcular  aftions  whatever ; 
confequently,  the  vital  principle  of  the  nerves 
may  be  totally  extinguiflied,  without  the  powers 
in  the  nerve  being  in  the  leaft  excited  to  flow. 

19,  If,  then,  the  poifon  of  the  viper  be  apr.^ 
plied  to  the  trunk  of  a nerve,  the  fciatic  nerve, 
for  example,  fo  generally  chofen  for  experiment 
by  the  Abbe  Fontana,  it  may  fo  inflantly  deftroy 
the  vitality  of  that  nerve,  as  to  prevent  it  from 
imparting  any  motion  to  \\.%pozvers  j confequently, 
as  the  coagulation  of  the  blood  is  only  effeded 
when  the  poifon  and  the  powers  of  the  nerves  are 
together  imparted  to  the  blood,  it  was  in  vain 
for  the  Abbe  to  look  for  the  coagulation  in  the 
hlood  of  the  mufcles  to  which  that  nerve  was  dif- 
tributed.  The  poifon  could  merely  ad  upon 
the  vital  principle  of  the  nerve ; that  might  be 
extinguilhed  without  any  flow  of  the  powers  be- 
ing excited  ; and,  confequently,  the  blood  could 
not  be  coagulated,  becaufe  the  coagulation  de- 
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pends  upon  the  powers  difengaged  from  the  nerves 
as  well  as  upon  the  poifon. 

20.  If  the  poifon,  then,  be  applied  to  the 
trunk  of  the  fciatic  nerve,  and  limply  deftroys 
its  vitality,  that  deftrudlive  influence  will  be 
communicated  to  the  brain  ; — to  one  fingle portion 
of  the  brain,  from  which  the  fciatic  nerve  arifes ; 
for  the  fciatic  nerve  is  not  like  the  par  vagum 
which  is  connedled  with  all  the  nerves  arifing 
from  the  brain  ; it  is  Amply  a nerve,  extending 
from  the  brain  to  the  mufcles  : — the  fmall  portion 
of  poifonous  influence  communicated  to  the 
nerve  may  deftroy  the  vitality  of  that  nerve^ 
without  h^mgfufficient  to  derange,  or  deftroy  the 
vitality  of  the  brain  ; and,  that  that  is  the  cafe, 
is  evident,  from  thofe  who  having  been  bitten 
by  a viper,  have  become  paralytic  with  confider- 
zhlQ  diminution  of  the  powers  of  the  brain, 

21.  That  poifons  may  adt  upon  the  nerves 
when  applied  to  their  trunks,  is  proved  to  a cer- 
tainty, by  the  Abbe  Fontana  himfelf;  bccaufe, 
upon  applying  a fpirituous  folution  of  opium  to 
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the  crural  nerves  of  frogs,  the  mufcles  in  which 
thofe  nerves  terminated  were  deprived  of  mo- 
tion; fpirit  of  wine  produced  the  fame  effect; 
a folution  of  opium  in  water  did  not  fo  evidently : 
-^what  then  ? fpirit  of  wine,  at  lead,  is  capable 
of  deftroying  the  vital  powers  of  the  nerves ; and 
fpirit  of  wine  is  a poifon,  whofe  general  effefls 
are  fimilar  to  thofe  of  opium  itfelfj^  only,  tlie 
deleterious  powers  are  more  evolved  in  one  than 
in  the  other. 

22.  Since  fpirit  of  wine,  then,  is  a poifon 
which  deftroys  animals  when  taken  into  the  fto- 
mach,  and  when  inje(5led  into  the  blood,  as 
the  poifons  of  the  viper,  the  ticunas,  the  lauro- 
ceraffus,  and  opium  do ; and  fince  it  evidently 
does  deftroy  the  vital  principle  of  the  nerves  by 
application  to  them,  inftead  of  concluding,  fa 
direflly  contrary  to  experiments,  that  poifons 
are  innocent  applied- to  the  nerves^  he  ought 
to  have  concluded,  that  certain  poifons,  when 
mixed  with  the  blood,  or  with  the  gaftric  fluids, 
may  be  capable  of  a61;ing  upon  the  nerves  ex- 
pofed  to  their  conjoint  influence,  which  poifons, 
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when  their  powers  2cctnot  evolvedhy  the  blood  or 
gadric  fluids,  may  be  incapable  of  adling  upon  a 
nerve  itfelf;  fince  other  polfons,  whofe  princi- 
ples are  in  a different  date  of  evolution  2iud  aElivity, 
do,  certainly y dedroy  the  vitality  of  the  nerves  to 
which  they  are  applied. 

23.  But^  that  the  poifon  of  the  viper  may  de- 
droy the  vitality  of  the  nerves,  for  any  thing  which 
the  Abbe  Fontana  has  fliown  to  the  contrary,  I 
have  already  explained  : and  that  it  does,  in  fome 
cafes,  is  evident  from  the  paralyfis  which  follows 
the  bite  of  the  viper,  which,  though  fufficient  to 
dedroy  the  fundlions  of  a voluntary  nerve,  and 
even  the  neighbouring  parts  of  the  brain,  to  a 
certain  degree,  is  not  capable  of  dedroying  the 
general  vitality  of  the  fydem,  when  applied  to 
the  extremities  of  a nerve  of  volition. 

t 

■ 24.  An  experiment  made  by  Dr.  Monro,  re- 
lating to  the  prefent  fubjedt,  I fhall  now  intro- 
duce : — he  found  that  when  every  communica- 
tion between  the  trunk  and  poderior  extremities 
of  a frog  were  dedroyed,  except  the  fciatic  nerves, 
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by  injeding  a ftrong  folution  of  opium  under  the 
fkin  of  the  pojierior  extremities^  they  were  de- 
prived of  fenfibility  and  motion ; but,  the  trunk 
of  the  body  was  not  affeded. 

I 

In  another  experiment  the  Dodor  found,  that 
the  folution  of  opium  poured  into  \\\t  heart , pro- 
duced convulfions  of  the  legs,  when  the  vense  cavae 
and  aorta  were  previovjly  cut : and  he  alfo  found 
that  it  afFeded  the  legs  in  the  fame  manner ^ when 
poured  into  the  cavity  of  the  abdomen,  after  the 
heart  was  cut  out. 

25.  From  the  firfl  experiment  it  appears, 
that  opium  applied  to  the  extremities  of  they?/- 
atic  nerves,  deprives  them  of  their  powers  of  fenfe 
and  motion  ; but,  that  effed  is  not  communicated 
to  other  nerves ; and  from  the  other  experiments 
it  is  evident,  that  opium  applied  to  the  heart,  or 
cavity  of  the  abdomen,  does  affed  the  nerves  of 
thofe  parts ; and  from  them  the  effed  is  alfo 
communicated  to  the  nerves  and  mufcles  of  the 
pojierior  extremities* 
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26.  The  fciatic  nerves  arifc  from  the  brain  ; — 
I do  not,  however,  mean  that  they  are  diredly 
fint  off  from  the  brain,  but,  that  the  fibres  of 
which  they  are  compofed  have  diJlinSi  origins  in 
the  brain,  although  they  pafs  along  with  other 
nerves  in  a mafs  which  we  call  the  fpinal  mar- 
row ; fo  that  the  fpinal  marrow  is,  in  fadt,  no 
other  than  a general  affemblage  of  the  nerves  dif- 
tributed  from  the  brain  to  various  parts  of  the 
body,  from  which  they  are  detached,  in  pairs, 
to  the  parts  they  are  deftined  to  influence.  That 
this  is  the  cafe,  appears  to  me  not  to  admit  of  a 
doubt ; for  volition  certainly  arifes  in  the  brain, 
and  it  can  tranfmit  its  power  from  the  brain  to 
any  particular  voluntary  mufcle,  or  even  to  a cer- 
tain  part  of  fome  mufcles ; which  proves  that  the 
very  fibres  of  a nerve,  diftributed  to  any  parti- 
cular mufcle,  originate  in  the  brain,  which  can  ex- 
cite its  powers  to  flow  to  thofe  fibres,  and  thofe 
only  : — that  this  volition  does  refidc  in  the  brain, 
and  that  the  excitement  or  powers  which  are 
tranfmitted  to  the  mufcle  are  fent  from  the  brain, 
is  evident  from  this  confideration,  that  if  the 
medulla  fpinalis  be  cut,  above  the  part  from 
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which  any  nerve  is  fent  off,  the  volition  may  JUU 
remain,  or  be  excited  in  the  brain,  but  the  in- 
tercourfe  being  deftroyed,  it  cannot  throw  the 
mufcle,  to  which  that  nerve  is  diftributed,  into 
a(fUon. 

27.  The  fciatic  nerves,  then,  arife  from  the 

brain — from  one  Jingle  portion  of  the  brain;  and 

their  office  is  to  convey  the  powers  excited  by 

volition,  from  the  brain  to  the  lower  extremities. 

If,  then,  opium  be  applied  to  thofe  nerves,  if 

it  deftroys  their  vital  principle  upon  which  the 

tranfmiffion  of  their  powers  depends,  and  if  that 

cxtindlion  of  the  vital  principle  afcends  to  the 

brain,  there  it  mud  (lop  : at  lead,  any  further 

* 

cdecd  mud  be  fmall,  as  it  cannot  be  fuppofed 
that  the  effedl  of  the  opium  applied  to  fo  difiant 
z.paft,  and  to  a Jingle  nerve ^ can  be  communi- 
cated to  the  brainy  with  fufficient  power  lo  dejlroy 
all  its  vitality,  as  well  as  that  of  aU  the  other 
nerves ; becaufe,.  the  fciatic  nerves,  fimply  arife 
from  one  portion  of  the  brain,  and  have  no  con- 
nexion with  other  nerves,  except  a few  branches 
fent  to  the  imercodals  and  par  vagum,  by  which 
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«hey  convey  powers  flowing  from  the  brain ; 
and  even  admitting  that  the  extindion  of  the 
animating  principle  of  the  fciatic  nerves,  were 
to  be  communicated  to  ihofe  involuntary  nerves, 
ftill,  the  effed  could  be  but  fmall  ; fince  their 
communications  form  but  a fmdl  portion  of  thofe 
nerves,  which  are  formed  from  all  the  nerves 
arifing  from  the  brain. 

26.  But,  on  the  contrary,  when  the  fplution 
of  opium  is  applied  to  the  heart,  or  injed:ed  into 
the  cavity  of  the  abdomen,  it  ads  upon  the  extre^  ‘ 
mities  all  the  nerves  of  the  intercoftals  and  par 
Vagum,  diftributed  to  thofe  parts ; and  as  thofe 
nerves  are  formed  into  various  plexufes,  the  effed; 
upon  thofe  branches  diftributed  to  one  part,  muft 
be  communicated  to  all : confequently,  then, 
the  deleterious  effeds  of  the  opium  on  the  heart 
or  abdomen,  will  be  communicated,  not  only  to 
' -the  intercoftals  and  par  vagum,  but  alfo  to  all 
the  nerves  of  motion  in  the  fyftem,  as  from  them 
they  arife,  and  with  them  tliey  are  intimately 
conneded.  The  extindion  of  the  vital  powens 
of  the  involuntary  nerves,  will  be  communicated 
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to  all  the  other  nerveSy  and  from  therA  to  the 
brain;  hence  the  convuljions  and  deJlruBion  of 
power  and  vitality,  in  confequence,  if  the 
quantity  of  opium  applied  be  fufficiently  great. 


29.  If  this  explanation  be  not  juft,  there  is  no 
: other  means  of  folving  the  difficulty,  but  by  al- 
lowing that  there  are  certain  nerves  diftributed  to 
the  lungs,  heart,  ftomach,  and  abdominal  vifeera, 
along  with  the  par  vagum,  which  have  the  fingu^ 
lar  property  of  conveying  the  seihereal  or  phlo- 
•giftic  powers,  in  certain  ftates,  applied  to  their 
' extremities^  direBly  to  the  brain;  while  all  the 
nerves  of  motion  only  convey  the  powers  from 
the  brain  to  the  parts  to  which  they  are  diftri- 
buted. 


30.  That  this  may  be  the  cafe,  is  by  no 
means  improbable ; for  we  jtnow  that  pure  air 
will  fometimes  reftore  the  fundions  of  the  brain 
and  nerves,  when  they  are  fufpended,  and  mo- 
tion has  ceafed,  by  being  applied  to  the  nerveSs 
of  the  lungs ; and  that  wine  or  fpirits  will  impart 
inftant  vigour  and  f^nergy  to  the  brain  and 
t 
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nerves,  when  greatly  exhaufted,  by  being  ap- 
- plied  to  the  ftomach,  which  muft  be  efFedcd 
cither  by  the  sethereal  power  in  the  lungs  and 
the  phlogiftic  power  in  the  ftomach,  being  tranf- 
mitted  by  certain  nerves  to  the  brain  ; or  other- 
wife,  by  the  excitement  which  thofe  powers 
give  to  the  vital  principles  of  thofe  nerves^  which 
excitement  is  communicated  to  the  hrain^  as  I have 
formerly  fuppofed,  rather  than  admit  of  a pecu- 
liarity in  thefe  nerves,  which  is  not  obferved  in 
any  other ; and  1 ft  ill  muft  retain  my  former 
opinion,  till  it  be  found  that  this  peculiarity  ii^ 
the  nerves  of  the  ftomach,  &c.  does^  in  reality, 
exift. 

31.  I (hall  conclude  this  fedion  with  a few 
general  obfervations  and  remarks  on  the  experi- 
. ments  made  by  Mr.  Cruikfhank  and  others,  on 
animals,  by  cuttii^g  the  par  vagum  and  intercof- 
tal  nerves. 

' When  the  par  vagum  and  intercoftals  are  both 
cut,  the  animal  is  extremely  affeded  ; refpira^ 

Q^q  2 
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tion  becomes  painfully  laborious;  the  lungs  be- 
come difiended  with  blood,  and  it  dieSi 

In  this  experiment  the  animal  lives  feverdl 
hours;  but,  if  the  fpinal  marrow  be  cut  above 
the  firlt  vertebra  of  the  neck,  the  animal  dies 
tnjlantly, 

32;  When  the  par  vagum  and  intercoftals  are 
all  cut,  refpiration  becomes  laborious ; the  ac- 
tions of  the  ftomach  are  difordered  ; the  actions 
of  the  heart  are  impaired  ; the  lungs  become 
loaded  with  blood  ; and  the  animal  dies  : — be- 
caufe  the  funflions  of  the  lungs,  of  the  heart, 
flomach,  &c.  depend  upon  a conjlant  flow  of 
the  ethereal  and  phlogiftic  powers  from  the 
brain  and  nerves  of  motion,  to  the  par  vagum 
and  intercoflal  nerves  ; which  powers,  flowing 
to  the  expanfions  of  thofe  nerves  upon  the  blood 
vejfels,  are  excited  by  the  blood,  when  duly  fup- 
plied  with  phlogiftic  food  and  ^ethereal  air,  to 
flow  to  the  mufcular  fibres  interwoven  in  the  vaf- 
cular  extremities  of  thofe  parts,  and  caufe  them 
to  contra^,  by  which  contradion  the  blood  is  cir^ 
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culated : — confequently,  if  the  flow  of  thofe 
powers  to  the  lungs,  heart,  ftomaeh,  &c.  be 
cut  of,  their  vafcular  aBions  muft  gradually  ceafe ; 

I 

and  the  bkod  muft  be  propelled  with  dimintJJoed 
power  and  motion,  as  thofe  powers  in  the  nerves 
become  more  and  more  eithaufted. 

I 

33.  That  the  afliohs  of  the  heart,  lungs,  &c. 
do  not  immediately  Ceafe,  when  thofe  nerves  are 
cut,  is  owing  to  this  caufe,  that,  although  the 
par  vagum  be  cut,  and  the  fuppofed  origin  of 
the  intercoftals  alfo,  ftill  the  inter cojtals  are  largely 
fupplied  with  powers  from  all  the  fpinal  nerves ; 
thoje  nerves  will  continue  to  receive  fupplies  from 
the  brain,  fo  long  as  its  fundlions  remain  ; and, 
confequently,  they  muft  impart  <a  portion  of  ihofe 
powers  to  the  ganglia  of  the  intercoftals ; which, 
flowing  to  the  lungs,  heart.  See.  will  keep  up 
the  vafcular  adions  there  for  fome  time  ; but,  as 
the  intercoftals  alone,  are  not  fufficient  to  keep 
np  the  natural  adlions  of  thofe  parts,  the  func- 
tions mnd  gradual^  diminijh  in  energy  ; the  lungs 
will  become  loaded  with  blood  : and  death  muft 
enfue. 


t 
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' 34*  When  the  neiTes  are  cut,  the  refpirations 
become  laborious  and  unnatural,  becaufe  the 
jethereal  and  phlogiftic  powers  coriflantly  flow- 
ing to  the  par  vagum  from  the  brain,  or  nerves 
of  motion  connedled  with  them,  cannot,  then, 
jlow  to  the  lungs  and  difcharge  themfelves  in 
vafcular  adlions ; they,  therefore,  by  means  of 
the  peculiar  communication  between  the  par  va- 
gum and  the  nerves  which  fupply  the  diaphragm 
and  other  mufcles  of  infpiration,  jlow,  in  a con- 
ftant  ftream,  to  thofe  nerves  and  mufcles  of  infpi- 
ratlon,  which  are,  therefore,  excited  to  full  and 
frequent  aflion,  till  the  want  of  circulation  in  the 
lungs  deprives  the  brain  of  its  regular  fupplies  of 
22thereal  air  and  phlogiftic  blood,  when  its  func- 
tions ceafe. 

35.  That  the  acTtions  of  the  lungs,  heart,  &c. 
do  not  immediately  ceafe,  when  the  par  vagum 
and  intercoftals  are  cut,  in ‘the  ufual  manner,  is 
owing  to  the  powers  communicated  to  the  inter- 
coftal  nerves  by  the  fpinal  nerves,  is  evident,  from 
the  infant  death  which  follows  the  cutting  of  the 
fpinal  marrow,  where  it  leaves  the  cranium ; for 
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then  the  fpiml  nerves  ihemfelves  have  no  flow  of 
powers  to  communicate  to  the  intercoftals  ; nei- 
ther have  the  nerves  of  the  lungs,  heart,  or 
mufcles  of  infpi ration  any  fupply  of  powers  ; in 
confequencc  of  which,  their  aBions  mult  injiantly 
ceafe;  the  blood  muft  ftagnate;  and  the  brain 
being  deprived  of  the  excitement  and  powers 
’ imparted  by  the  flowing  blood  muft  inftantly 
lofe  its  fundions  and  its  life. 
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SECTION  XVI. 

0«  animal  eleBricity,  or  the  excitement  communicated 
to  the  nerves  by  the  application  of  metallic  fub- 
fiances^  ^c, 

JJ^^ANY  have  been  the  experiments  on 
this  fubjedl,  by  Galvani,  the  firfl:  ob^ 
ferver  of  the  influence,  by  Valli,  Monro,  Volta, 
Fowler,  Wells,  &c. ; but  as  the  efFedls  proceed 
from  the  fame  principle,  or  caufe,  howfoever  di* 
verfified  the  means  of  exciting  them,  I (hall  not 
enter  into  any  minute  detail  of  thofe  experi- 
ments, but  fhall  limply  confine  myfelf  to  fuch  as 
are  the  moft  fimple  and  conftant ; and,  there^ 
fore,  the  mod  fatisfadlory  and  the  properefl  to 

I 

reafon  from* 

2.  If  a nerve  be  laid  upon  zinc,  and  the 
mufcle  in  which  that  nerve  terminates  be  con* 
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netted  with  the  zinc,  by  a golden  probe,  the 
mufcle  will  be  agitated,  as  foon  as  the  probe 
comes  in  contact  with  the  zinc  : — whether  the 
nerve  and  mufcle  be  feparated  from  the  body, 
or  not,  does  not  fignify,  if  the  vital  principle 
ftill  remains.  ^ 

3.  The  nervous  powers,  then,  are  excited  to 
flow  along  the  nerves,  and  that  too  by  the  me- , 
tals;  becaufe  thofe  powers  were  quiefcent,  and 
would  have  remained  fo,  had  not  the  metals 
been  applied,  or  fome  equivalent,  exciting 
caufe. 

4.  If  the  nerve  and  its  mufcle  be  put  into 
water,  near  to  a piece  of  zinc  in  the  fame  .wa- 
ter, and  the  golden  probe  be  introduced  into  the 
water,  fo  foon  as  it  touches  the  zinc  the  mufcle 
is  agitated. 

i 

3.  It  is  evident^  then,  that  water  conduds  this 
exciting  power ; confequently,  it  is  alfo  evi- 
dent, that  neither  the  nerve,  the  mufcle,  npr  the 
metals,  w'cre  in  excitement  previous  to  the  appli- 

R r 
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cation  of  the  gold  probe;  becaufe,  if  they  were, 
the  water  would  have  conveyed  that  excitement 
from  the  one  to  the  other,  as  well  before  as  after 
the  jundion  of  the  gold  and  zinc  : and  it  is 
clear,  to  a demonftration,  that  the  exciting 
taufe  is  not  the  eleElric  fluid;  becaufe,  if  the  zinc, 
or  gold,  had  been  eledlrified  before,  the  inftant 
they  had  touched  the  water  their  electricity  would 
have  been'  difcharged,  without  a poflibility  of 
bringing  the  two  metals  in  contaCt,  in  contrary 
ftates  of  .electricity,  in  the  water,  which  the  con-- 
ditions  of  the  experiment  require,  iince  the  zinc 
and  the  probe  muft  come  in  contaEl,  within  the 
water,  to  produce  the  contraction  of  the  mufcle. 

6,  That  the  effeCt  in  queftion  is  not  produced 
by  electricity,  then,  is  certain  : in  faCt,  no  man 
can  duly  attend  to  the  circumftances  of  the  two, 
and  admit  even  the  poflibility  of  their  being  the 
fame  principles,  in  fimilar  dates  of  excitement; 
though  every  one  mud  fee  fo  driking  a refem- 
blance,  in  fome  refpeCts,  as  to  feel  no  difficulty 
in  admitting,  that  they  may  be  the  fame  princN 
pies,  in  different  fates  of  excitement^ 

I 
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7.  If  zinc  be  applied  to  the  nerve,  it  may  be 
again  withdrawn,  without  producing  mufcular 

t 

agitation  : if  gold  be  applied  to  the  mufcle,  it 
may  again  be  taken  away,  without  any  apparent 
effedl  on  the  mufcle ; neither  of  them,  then, 
Jlnglyy  excites  the  nerve  or  mufcle,  fo  as  to  pro-' 
duce  agitation. 

8.  If  the  zinc  be  applied  to  the  nerve,  and 
the  gold  probe  to  the  mufcle,  ftill  there  is  no 
agitation  of  the  mufcle ; — but,  apply  the  metals 
to  each  other,  and  the  mufcle  is  agitated  : — by 
the  contagion  of  the  metals,  thus  connedled' 
with  the  nerve  and  its  mufcle,  then,  the  nerve  is 
excited  to  agitate  the  mufcular  fibres  in  which  it 
terminates. 

9.  But,  nothing  is  communicated  : — if  the 

I 

metals  be  connected  with  the  nerve  and  mufcle, 
by  means  of  water,  or  any  conductor  of  the  elec- 
tric fluids,  or  by  a metallic  chain,  ftill  the  mufcle 
is  agitated  when  the  metals  come  in  contadl,' 
although  no  ele»ftric  appearance  can  be  per- 
ceived ; neither  can  the  mod  fenfible . elec^ 
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trometers  difcover  the  lead  appearance  of  elec- 
tricity ; — had  the  metals  communicated  a flow 
of  any  kind  of  fluid,  fimilar  to  the  electric 
fluid,  it  would  have  been  difcoverable ; but,  no 
fuch  thing  can  be  perceived,  neither  is  the  ftate 
of  the  metals  altered,  with  refpecl  to  elecdricky, 
by  being  in  contadl,  from  what  they  were  be- 
fore. 

10.  Befides,  the  nerve  is  a condudlor  of  elec- 
tricity ; if,  then,  the  zinc  were  electric  with  one 
kind  of  eledlricity,  and  the  gold  with  the  con- 
trary, fo  foon  as  they  were  applied  to  the  nerve 
and  the  mufcle,  they  would  difcharge  themfdves 
along  the  nerve,  and  agitate  the  mufcle,  which 
they  do  not ; unlefs  the  metals  themfelves  be  in 
contadl. 

. * • r • 

11.  We  know,  however,  that  when  the  me- 
tals are  in  contad,  they  caufe  the  nerve  to  agi- 
tate the  mufcle,  in  the  fame  manner  as  when 
the  nerve  is  conneded  with  the  external  coating, 
and  the  mufcle  with  the  inner  furface  of  an  elec- 
trified jar : — in  the  latter  cafe,  we  know  that  the 
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nerve  is  excited  by  the  contrary  kinds  of  elec- 
tric fluids  rulbing  into  combination,  along  the 
nerve,  by  which  it  becomes  excited  to  agitate 
the  mufcle  : — confeqnently,  as  the  effedl  is  the 
fame,  we  muft  refer  it  to  the  fame,  or  a fimilar 
caufe, 

12,  Eleftricity,  then,  excites  the  nerve  by 
the  contrary  eledric  powers,  flowing  in  contrary 
diredlions,  to  combine  with  each  other,  along 

I 

the  nerves.— The  excitement,  by  means  of  con- 
trary metals,  then,  muft  be  effeded  by  the  con- 
trary powers,  flowing  in  contrary  diredions,  ter 
combine  along  the  nerves  : — but,  the  metals  had 
no  fuch  powers  to  communicate,  as  is  evident 
from  par. '9  and  lo  : — the  nerves  themfelves, 
therefore,  poftefled  the  powers,  and  the  metals 
only  feparated  and  excited  them,  when  fingly  ap- 
plied ; bur,  when  they  were  brought  into  con- 
tad,  they  dejiroyed  or  counteracted  each  other’s 
power  of  exciting  the  powers  of  the  nerve,  and 
left  thofe  powers,  thus  feparately  excited  in  the 
nerve  and  the  mufcle,  to  rujh  along  the  nerve, 
into  combination ; by  which  means,  the  vital 


( 3>o  ) 


principle  of  the  nerve  was  excited,  to  tranfmit 
its  powers  to  the  mufcular  fibres,  and  throw  them 
into  adlion. 

13.  We  have  already  feen  (fe6l.  vi.)  that  it  is 
an  invariable  law,  that  when  the  ^ethereal  and 
phlogiflic  powers  are  made  to  change  their  ftate, 
it  is  by  feparation ; and  whatever  kind  of  excite- 
ment is  imparted  to  the  one  is,  alfo,  affumed  by 
the  other. 

We  alfo  know  that  when  any  body  is  elec- 
trified with  one  kind  of  ele6lriciry,  it  will  excite 
the  common  powers  of  any  condudling  body 
near  it,  to  affume  a contrary  ftate,  or  to  form  an 
eledtric  atmofphere  of  the  contrary  kind  of  elec- 
tricity, not  by  communication,  but  limply  by  the 
attraction  of  the  power  forming  the  eledlric  at- 
mofphere,  to  the  contrary  power  always  prefent, 
in  fome  ftate  or  other,  in  furrounding  bodies  ; 
and  we  alfo  know  that  when  the  conducting 
body,  thus  having  its  principles  attracted  and 
excited,  is  withdrawn  from  the  influence  of  the 
electrified  body,  thofe  principles  will  return  to 
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their  former  Jiate-,  by  dlffujlng  themfelves  equally 
over  the  condudling  body;  or,  if  the  eiec^ri'- 
fied  body  be  difcharged  by  the  contrary  elec- 
tric fluid,  the  condu6ling  body  will  lofe  its  at- 
mofphere  zvithout  being  removed  from  the  elec- 
trified body,’  by  the  attrad^lion  ceafing  which  fe- 
parated  its  powers  and  excited  them. 

14.  It  is  evident,  then,  that  the  sethereai  . 
power  when  excited  around  one  body,  will  at- 
tradf  the  phlogiftic  power  of  another  body 
within  its  influence,  (13) — and  it  is  equally 
evident,  that  when  the  phlogiftic  power  is 
excited  to  any  particular  ftate,  the  ^ethereal 
power  which  was  combined  with  it  muft  be  fe- 
parated  from  it,  and  muft  aflume  a fimilar 
ftate. 


- 15.  Thefe  fadls,  then,  afford  an  eafy  folution 
of  the  experiments  in  queftion. 

Zinc  has  a natural  attradlion  to  one  of  the 
pzvers,  in  preference  to  the  other ; and  gold  has 
an  attra61ion  to  the  contrary  power ^ wl;iich  they 
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will,  therefore,  peculiarly  excite  at  their  fiir- 
faces. 

* 

Suppofe  that  %inc  attracfls,  or  excites,  pecu- 
liarly, the  athereal  power,  and  gold  the  phlogijlic 
power,  naturally,  and  at  all  times,  when  circum- 
ftances  do  not  forbid.' 

\ 

If  zinc  be  applied  to  a nerve,  its  excited 
icthereal  power  will  have  an  influence  upon  the 
phlogijlic  power  of  the  nerve  : — for  that  the  nerves 
do  convey  and  contain  both  the  ^ethereal  and 
phlogiftic  powers,  at  all  times,  during  life,  I 
have  already,  in  many  inftances,  attempted  to 
prove : — this  attra6lion  of  the  zinc,  however, 
Jingly  exerted,  is  not  fufEcient  to  feparate  and 
excite  both  the  powers  of  the  nerve,  completely; 
for  to  effedl  that  purpofe,  both  the  powers  mufl 
be  attracted, — If,  then,  the  gold  probe  be  ap- 
plied to  the  mufcle,  its  phlogifton  will  attra6I 
the  athereal  power  of  the  nerve-,  and  by  the 
conjoint  influence  of  the  zinc  upon  the  nerve,  and 
the  gold  upon  the  mufcle,  or  the  extremities  of 
the  fame  nerve  in  the  mufcle,  it  mufl;  follow. 
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that  the /)07£)^’rj  of  the  nerve  will  be  fepardted  and 
excited ; the  phlogijiic-  power  will  be  attra(Sled  to- 
wards the  zinc,  and  the  gold  will  attra6l  the 
athereal  power,  towards  the  mufcle,  and  by  that 
means,  the  ^ethereal  power  of  the  zinc,  and  the 
phlogifton  of  the  gold,  will  become  perfectly 
excited  alfo> 

i6.  If  now  the  gold  be  applied  to  the  zinc, 
the  aethereal  power  of  the  zinc  will,  by  contac- 
tion,  immediately  attradl  the  phlogiftic  power  of 
the  gold ; in  confequence  of  which,  each  will 
hfe  its  attraction  to  its  refpedtivc  power  of  the 
nerve  : — thofe  powers  will  immediately  ru(h  in 
contrary  diredlions,  to  combine^  along  the  nerve ; 
the  phlogifton  of  the  nerve  attradted  by  the  zinc 
will  ru(h  towards  the  mufcle,  and  the  sethereal 
power  excited  by  the  gold  will  flow  from  the 
nervous  extremities  in  the  mufcle,  to  the  trunk 
of  the  nerve  itfelf ; by  which  means,  the  equili- 
hrtum  of  the  powers  in  the  nerve  will  be  re^ 
ftored ; — but,  by  that  rapid  motion  and  combina- 
tion, the  animating  principle  of  the  nerve  will  be 
excited : the  confequence  of  which  is,  a Jlow  of 

S s 
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the  t^tvo  penverSy  by  their  refpe^live  nervous 
fibrilla,  to  the  material  principles  in  mufcular  ar- 
rangement ; which,  by  that  means,  are  thrown 
into  adion. 

1 7.  Whether  the  excitement,  therefore,  begins 
at  the  mufcle  or  the  nerve,  is  the  fame  in  effed, 
as  the  two  powers  flow  in  contrary  diredions ; 
and  whether  the  zinc  be  applied  to  the  nerve  or 
to  the  mufcle,  is  of  no  confequence,  as  the  in- 
fluence is  ftill  upon  the  nerve  in  both  places,, 
and  both  the  powers  are  there. 

1 8.  If  water  be  interpofed  between  the  zinc 
and  nerve,  or  the  gold  and  mufcle,  ftill  the  ef^ 
fed  is  produced ; becaufe  every  condudor  of 
eledric  excitement  is  a condudor  of  this;  the 
chief  difference  conflfting  in  this,  that  jn  the 
cledric  excitement  each  power  excites  a fecon» 
daryy  or  external  atmofphere  of  wide  extent, 
but  in  this  ftate,  the  metals  give  a fttnple  excite^ 
ment  to  one  principle  in  preference  to  the  other, 
which  is  not  diffujible  or  feparahle  from  the  metal 
ilfelf ; neither  is  it  fo  excited  as  to  be  capable  of 
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acquiring  a fecondary  attnofphere,  at  lead  fo  fen-, 
fibly  as  to  be  evident  to  us. 

19.  It  maybe  objeded,  that  if  the  excited 
power  of  the  metal  is  not  diffulible,  how  then 
does  it  excite  the  nerve,  when  water  is  'inter- 
pofed,  or  other  condudors,  to  fuch  an  extent  as 
the  metallic  atmofphere  cannot  be  fuppofed  to 
equal  > 

The  manner  in  which  its  influence  ds  com- 
municated is  eafy  to  explain ; the  zinc,  we  will 
again  fuppofe,  excites  the  sethereal  power ; every 
particle  of  water,  like  all  other  bodies  in  their 
common  date,  is  attended  by  the  two  powers 
univerfally  diffufed. 

If  a condudor  be  charged  with  the  elec- 
tric fluid  A,  and  a conduding  body  with  its 
natural  powers  in  an  unexcited  date  be  brought 
near  it,  the  powers  of  that  body  will  be  at- 
traded^  feparated,  and  excited ; — the  approach^ 
ing  fide  will  have  a part  of  its  common  princi- 
ples in  the  eledric  date  B,  and  the  difiant  fide 
• S s 2 
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of  the  fame  body  will  have  the  other  portion  of 
thofe  powers  in  the  ele6lric  (late  A ; — that  body 
would  then  influence  another,  and  fo  on,  to  any 
extent,  if  near  enough  to  receive  the  progrefflve 
influence;  2cci^.  that  fide  of  every  particle  moji 
dlftant  from  the  charged  condu6lor,  would  aU 
ways  have  its  principle  in  the  fame  electric  ftate 
A,  as  the  condu6lor  itfelf : — confequently,  the 
ethereal  power  of  the  zinc,  by  influencing  the 
powers  in  the  water,  will  always  attradb  the 
phlogiftic  powers  of  the  particles  of  the  water, 
towards  itfelf,  and  the  water  will,  therefore,  adt 
by  this  ^ethereal  power  upon  the  nerve  oppofed  to 
the  contrary  or  diftant  fldes  of  its  particles. 

20.  As  the  powers  excited  by  the  metals  in 
their  common  ftate,  are  but  f lghtly  excited,  any 
peculiar  alteration,  or  change  in  their  furfaces, 
may  produce  a change  in  their  excitements;  . 
and  different  parts  of  the  fame  metal  may  be  fo 
altered,  by  any  local  change  of  its  furface,  as  to 
acquire  a new  power  of  excitement : and  when 
the  powers  in  the  nerve  are  abundant,  or  the 

nerve  is  irritated  by  certain  acrid  applications, 

( 
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its  vital  principle  may  be  excited  to  traflfmit  its 
powers  by  the  flighted  influence;  and  as  the 
blood  is  ajvvays  neceflary  to  enable  the  nerves  to 
produce  mufcular  contraction,  when  it  is  nearly 
exhauded  of  its  ^ethereal  pow'er,  and  the  con- 
tractions ceafe,  they  may  be  again  reflored,  oi- 
they  may  be  again  augmented,  by  applying 
fljch  fluids,  to  the  mufcles,  as  contain  the  ^ethe- 
real  principle,  fuch  as  the  oxygenated  muriatic 
acid. 

a I.  That  a metal  may  be  changed  in  its  pe- 
culiar attraction  to  one  or  other  of  the  powers  by 
friction  with,  or  application  to,  certain  other 
matters,  is  evident  from  experiment,  and  alfo 
from  analogy;  for  mod,  if  not  all  electrics  per 
fe,  may  be  made  to  excite  either  the  sethereal  or 
phlogidic  eletricity,  by  means  of  different  ruh^ 
hers ; confequently,  there  is  no  difficulty  in  ad- 
mitting that  a metallic  probe,  or  rod,  which 
naturally  is  peculiarly  attrative  to  the  sethereal 
power,  may  be  either  wholly  or  partially 
changed,  by  the  action  of  other  fubdances,  fo 
as  to  have  a preference  for  the  phlogidic  power. 
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22,  This  being  the  cafe,  a fingle  metal  rod 
may  become  both  exciter  and  condudlor. — For 
example,  if  a probe  of  zinc  be  rubbed  by  ano- 
ther fubftance  of  a different  kind,  for  half  its 
length,  it  may  then  have  an  excited  phlogifton 
on  one  half,  and  an  excited  sethereal  power  on 
the  other  half. — If  the  sethereal  end  be  applied 
to  a nerve,  that  sethereal  power  will  flightly  at- 
tra(£l  and  excite  the  phlogijiic  power  of  the 
nervCy  while  the  aethereal  power  of  the  nerve 
will  be  nightly  excited  alfo,  and  recede  towards 
the  mufcle:  the  excitation,  however,  is  but 

flight,  and  the  feparation  imperfeEi ; becaufe  the 
sethereal  power  of  the  nerve  is  not  equally  at- 
trailed  with  the  phlogifton  : — but,  if  the  other, 
or  phlogiftic  end  of  the  probe  be  now  applied  to 
the  mufcle,  it  will  attradt  that  sethereal  power  of 
the  nerve  in  the  mufcle : — the  powers  of  the 
nerve,  then,  will  be  completely  feparated  and 
excited,  and  they,  in  return,  will  impart  a com- 
plete excitement  to  the  powers  of  the  probe : — 
but,  at  the  inftant  that  the  ethereal  and  phlo- 
giftic powers  of  the  probe  receive  this  adive 
excitement,  they  attra^  each  other,  and  counter- 
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acl  each  other’s  excitement ; and,  confequently, 
leave  the  powers  of  the  nerve  and  mufcle  to  rufli 
together  along  the  nerve,  into  their  ufual  ftatc ; 
by  which  commotion^  the  vital  principle  of  the 
nerve  is  excited  to  tranfmit  thofe  powers  to  the 
mufcular  fibres,  and  caufe  them  to  contra^. 

23.  All  that  is  requifite,  then,  to  this  mode  of 
exciting  the  nerves,  while  they  retain  their, 
powers  and  vital  principle,  and  the  blood  in 
the  mufcles  is  not  exhaufted  of  its  powers,  - is, 
the  application  of  two  fiibftances,  or  furfaces, 
one  having  a peculiar  affinity  to, the  ^ethereal,  the 
other  to  the  phlogijlic  power ; — one  mud  be  ap- 
plied to  a nerve,  the  other  to  the  mufcle  in  which 
that  nerve  terminates,  or  to  a different  part  of 
the  fame  nerve  itfelf : — they  muft  be  applied  to 
thofe  different  parts  immediately,  or  with  thj? 
interpofition  of  fome  perfed  condudor  of  both 
powers. — Thus  applied,  the  one  will  have  a pe- 
culiar influence  upon  the  ethereal  power  of  the 
nerve ^ the  other  upon  the  phlogijlic  power ; by 
this  mutual  and  double  influence>  the  powers 
of  the  nerve  will  be  feparated.occi^  inftantly  ex- 
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cttcd;  h)^  that  means,  each  power  will  inftantif 
exert  its  full  influence  upon  the  contrary  power 
in  the  fubftance  applied  ; and  will,  therefore^ 
excite  it  to  a flate  of  perfe£i  excitement  equal  to 
its  own. — In  this  (late,  when  the  power  of  the 
nerve  has  fully  excited  the  power  of  the  fub- 
fiance  applied  to  it,  and  the  power  of  the  mufcle 
has  equally  excited  the  povyer  of  the  fubflance 
applied  to  it,  if  thofe  tzvo  fubjlances  be  brought 
into  contatl,  the  excited  phlogifton  of  the  one 
will  then  inftantly  attra^,  and  combine  with  the 
excited  seiher  of  the  other/y  by  that  means,  their 
attraflion  to  the  feparated  powers  of  the  nerve 
will  ceafe ; and  thofe  powers  will  rulh  into  combi- 
naiiony  and  excite  the  vitality  of  the  nerve,  to 
produce  mufcular  contradion,  as  before  ob- 
ferved. 

If  the  powers  of  the  nerve  be  abundant^ 
and  the  exciting  fubftances  be  then  feparated^ 
at  the  infant  of  feparation,  the  contrary  powei*s 
of  the  fubftances  will  again,  fuddenly,  attrad 
the  powers  of  the  nerves  to  their  extremities  \ 
and  by  that  fudden  flow  of  the  powers  of  the 
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nctYes  in  contrary  direBions,  the  vitality  of  the 
nerve  will  again  be  excited  to  throw  the  mufcles 
into  adion  ; as  is  frequently  obferved,  in  trying 
the  experiments. 

24.  Water,  it  is  well  known,  readily  tranf- 
mits  the  influence  of  the  powers  of  the  metals 
and  nerves  to  each  other,  fo  as  to  enable  them 
to  excite  and  attrad  each  other ; but  water,  as 
perfedly  as  it  conduds  thofe  influences,  does 
not  excite  either  the  nerves  or  the  metals  ; wa- 
ter will  condud  the  influence  from  the  nerves  to 
the  metals,  when  excited,  but  it  cannot  excite 
the  nerves,  becaufe  it  indiflerently  contains  both 
the  ^ethereal  and  phlogiftic  powers,  and  is  equally 
attraBive  to‘ each ; but  to  excite  and  feparate  the 

, powers  of  the  nerves,  it  requires  tzuo  furfaces^ 
one  peculiarly  attradive  to  one  power,  and  the 
other  to  the  other, 

\ 

25.  Water  cannot  excite.the  powers  of  the 
nerves  and  feparate  them,  becaufe  it  is  equally 
attradive  to  each  power,  and  particularly  fo  to 

. T t 
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neither;  but  two  metals  may,  if  one  be  pe- 
culiarly attradUve  to  one  power,  and  the  other 
to  the  contrary ; becaufe,  being  applied  to  dif- 
tant  parts  of  the  nerve,  they  will  draw  and  excitf 
its  (wo  powers  at  thofe  dijlant  parts  of  the  nerve, 
from  which  they  cannot  return  to  combination^ 
iinlefs  the  metals  be  taken  away,  or  the  attradive 
powers  of  thofe  metals  be  removed  from  the 
feparate  powers  of  the  nerve,  by  attraEling  each 
other,  — Water  may  convey  the  influence  of 
the  feparate  powers  of  the  metals  to  the  nerves, 
by  which  the  powers  of  the  nerves  may  be 
feparated,  becaufe  thofe  powers  of  the  nerves 
are  moveable'^  but  water  cannot  convey  the 
power  of  one  metal  to  the  other,  becaufe  thofe 
powers  are  peculiarly  attraded,  excited,  and 
detained,  by  the  principles  of  the  metals  them- 
felv.es ; in  the  fame  manner  as  the  magnetic  atmo- 
fphere  is  infeparable  from  iron,  and  not  con- 
veyed by  water,  which  water  llill  readily 
conveys  the  contrary  atmofpheres  of  thofe 
powers  in  an  eleUric  fate. 


26,  The  nerves,  then,  contain  the  asthereal 
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and  phlogilltc  powers ; when  two  furfaces  are 
applied  to  didant  portions  of  a nerve,  one  of 
which  furfaces  is  capable  of  attrading  the 
realy  the  other  the  phlogijiic  pozver,  in  particular, 
the  two  powers  of  the  nerve  are  feparated  and  ex- 
cited, and  in  thofe  ftates  of  reparation  and  exci- 
tation, communicate  in  return,  a higher  degree  of 
excitement  to  the  powers  of  the  different  furfaces 
by  which  they  were  feparated  ; in  confequence  of 
which,  the  aihereal  power  of  the  nerve  is  fixed  by 
attradion  to  one  exciting  lurface,  the  phlogifik 
power,  to  the 

In  this  date,  if  the  contrary  exciting  furfaces 
be  brought  into  contad,  their  refpe5live  power 
thus  excited,  will  immediately each  other; 
and  by  that  means  the  powers  of  the  nerve  being 
no  longer  detained  by  thofe  furfaces,  will  rudi 
\nio  combination y along  the  nerve  j by  which  ra- 
pid motion  the  vital  principle  of  the  nerve  will 
be  excited  to  tranfmit  its  powers  to  the  mufcular 
fibres,  and  thus  produce  the  mufcular  agitations^ 
which  are  the  fubjed  of  invedigarion. 
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2y.  The  phenomena  of  animal  electricity,  as 
it  is  called,  then,  are  produced  by  the  fame 
^ethereal  and  phlogiftic  powers  as  conftitute  elec- 
tric atmofpheres ; only  they  are  in  different  Jlaies 
of  excitement,  and  not  formed  into  atmofpheres 
attracting  fecondary  atmofpheres  around  them, 
as  is  the  cafe  when  they  are  excited  to  become 
electric. 

The  nerves,  we  have  formerly  obferved,  do 
not  convey  or  contain  the  powers  in  an  atmofphe- 
ric  Jiate ; and  the  metals  which  are  employed  as 
exciters,  peculiarly  attraCt  their  refpeCtive  powers, 
from  which  they  are  not  feparable,  and  which  they 
do  not  excite  to  the  atmofpheric  ftate ; in  confe- 
quence  of  which,  they  are  peculiarly  adapted  to 
aCt  upon  the  powers  in  the  nerves,  by  a fimple 
and  mutual  communication  of  influence,  as  be- 
ing in  nearly  fimilar  flares  of  fimple  excitation  : 
and  the  contraction  of  mufcular  fibres  by  com- 

f 

mon  electricity,  and  by  this  metallic  excitement, 
differ  in  this  refpeCt,  that  in  elcCtricity  the  con- 

I 

trary  eleCtric  fluids  are  communicated  to  diflant 
parts  of  the  nerve,  and  rufh  in  contrary  direc- 
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lions  to  combine  along  the  nerve,  while  in  this 
metallic  influence,  the  powers  of  the  nerve  itfelfy 
which  were  feparated,  by  contrary  attradions  to 
dijlant  parts,  rufli  into  contact,  by  becoming  dif- 
engaged,  in  confequence  of  the  contrary  powers 
which  attra(5ted  and  feparated  them,  withdraw- 
ing their  attraflive  influence  from  the  powers  of 
the  nerves  to  attra<51:  each  other,  when  imme- 
diately in  contadt  : fo  that  eledtricity  excites  the 
vital  principle  of  the  nerves,  by  the  rapid  flow 
of  the  foreign  eledlric  powers ; but  in  this  metal- 
lic excitement,  the  vital  principle  is  excited  by 
the  rapid  flow  of  the  powers  of  the  nerves  them- 
felveS,  to  regain  the  equilibrium  which  was  dejlroyed 
by  the  metallic  influence.  In  both  cafes  the 
motion  of  the  powers  excites  the  vital  principle  of 
the  nerves  to  tranfmit  the  ethereal  and  phlogiflic 
powers,  by  their  refpedlive  nervous  fibrillje,  to 
the  material  particles  in  mufcular  arrangement ; 
where,  by  exciting  the  powers  in  the  blood, 
thofe  particles  are  attradled  towards  each  other ; 
the  mufcular  fibres  they  form  are  fliortened  ; and 
the  two  powers  combining  at;  the  inftant  of  their 
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difcharge  into  the  blood,  form  fire,  which 
diffufing  itfelf  in  the  blood,  conllitutes  the  heat 
which  is  conftantly  generated  by  mufcular  ac- 
tion during  life. 

5>8.  The  reafon  why  neither  mechanical  fti- 
muli,  nor  the  metallic  exciters,  produce  morions 
of  the  involuntary  mufcles,  by  being  applied  to 
the  involuntary  nerves,  may  be  eafily  feen,  by 
only  confidering  that  the  nerves  which  are  diftri- 
buted  to  the  parts  whofe  adlions  are  involuntary^ 
are  expanded  upon  the  furfaces  of  the  extremities 
of  the  blood  vejels,  in  the  (late  of  reticulated,  or 
meduWaxy  plexufes ; and  that  it  is  from  thofeplex- 
Ttfes  that  the  nervous  fibres  are  fent  to  the 
mufcular  fibres ; confequently,  an  excitement 
given  to  an  involuntary  nerve,  can  proceed  no 
further  than  this  peculiar  expanfion ; and  to  produce 
the  aEllon  of  thofe  involuntary  mufcles,  the  powers 
in  thefe  nervous  expanfionSy  themf elves,  muft  be 
excited,  before  they  can  be  made  to  flow  to  their 
refpe6live  mufcular  fibres,  and  caufe  them  to 
contra(5l. 


( 3»7  ) 


Having  thus  pafTed  through  the  fubjecls  I had 
propofed  to  myfelf  for  inveftigation,  but  in  a 
much  more  flight  and  extemporaneous  manner 
than  I at  firft  intended,  I (hall  now  lay  down 
my  pen  for  the  prefent. — I have  attained  my  ob- 
jedf  in  writing,  in  the  amiifement  which  the  in- 
veftigation  of  my  fubjed  has  afforded  me,  and 
I offer  the  ideas  which  have  occurred,  to  thofe 
who  may  be  difpofed  to  attend  to  them. 


FINIS. 


